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THE  FEDERAL  LAMP  SUH. 

Elsewhere  we  print  an  abstract  of  the  complaint  in  the 
federal  suit  instituted  last  week  at  Cleveland  against  practically 
all  of  the  incandescent-lamp  manufacturing  companies  of  this 
country  on  the  charge  of  combination  in  restraint  of  interstate 
commerce.  It  has  been  common  rumor  for  several  years  that 
such  a  suit  was  in  preparation,  so  that  the  announcement  of 
the  action  in  Cleveland  was  not  entirely  unexpected.  Until  the 
defendants  have  presented  their  side  of  the  case  comment  on 
the  specific  charges  made  in  the  Cleveland  petition  would  have 
to  rest  on  strictly  ex  parte  presentation  of  facts  and  conclu¬ 
sions,  and  therefore  appears  uncalled  for  at  the  present  moment. 
We  may  nevertheless  here  point  out  that  two  issues  of  great 
importance,  aside  from  the  bearing  on  the  defendants,  are  pre¬ 
sented  in  the  petition  of  the  Attorney-General.  One  of  these 
is  the  extent  to  which  the  monopoly  awarded  by  a  patent  may 
be  extended  in  various  directions.  Another  is  whether  any 
limitation  can  be  imposed  upon  a  manufacturer  in  the  pur¬ 
chase  of  patents  to  fortify  his  interests,  or  if  in  such  purchase 
there  is  a  discrimination  between  acquiring  domestic  and  for- 
•  eign  patents.  Other  questions  of  importance  are  involved,  such, 
for  example,  as  whether  several  different  patent  monopolies 
can  be  combined  to  form  one  of  greater  strength  than  any  of  its 
constituent  monopolies.  Aside,  therefore,  from  the  final  out¬ 
come  of  the  suit  as  it  affects  the  principals  to  it,  the  Cleveland 
case  is  fraught  with  issues  of  the  highest  interest  to  all  who 
are  brought  into  contact  with  patent  matters. 


THE  BOSTON  ELECTRIC  VEHICTE  CAMPAIGN. 

The  campaign  inaugurated  last  week  in  Boston  to  advance 
the  interests  of  the  electric  vehicle  has  more  than  a  local 
significance.  In  general  plan  and  in  detail — in  the  combination 
of  shrewd  commercial  sense  and  breadth  of  view  toward  the 
public  to  be  served — it  should  be  an  inspiration  to  every  large 
central  station,  many  of  which  have  been  deterred  from  whole¬ 
hearted  exploitation  of  the  electric  vehicle  through  indecision 
as  to  the  best  means  to  that  end.  Moreover,  the  electric  vehicle 
art  and  industry  in  general  will  benefit  largely  from  the  work 
to  be  done  in  Boston.  Through  an  arrangement  with  the 
Massachusetts  Institute  of  Technology  there  will  be  an  accom¬ 
paniment  of  research  work,  which  will  probably  deal  largely 
with  matters  of  standardization,  and  might  well  include  the 
collection  and  discussion  of  operative  data,  both  stable  and 
garage.  There  is  a  crying  need  for  data  from  disinterested 
sources  as  to  the  actual  cost  of  horse  vehicular  service,  for 
which  information  the  prospective  users  of  electric  trucks 
are  now  dependent  upon  those  interested  in  retaining 
horse  service,  or  upon  those  commercially  engaged  in  dis¬ 
placing  such  service.  Of  the  highest  value  to  the  electric  in¬ 
dustry  will  be  the  data  to  be  systematically  recorded  relating 
to  the  operation  of  the  electric  vehicles  in  the  service  of  this 
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company,  which  will  eventually  displace  not  far  from  150 
horses  and  include  every  type  of  vehicle  from  the  light  runa¬ 
bout  to  the  heavy  truck.  Of  great  interest  will  also  be  the 
working  of  the  inspection  service,  through  which  users  may 
be  assured  that  the  equipment  of  their  vehicles  is  always  in 
serviceable  condition;  while  the  establishment  of  a  public 
garage  with  a  flat  monthly  rate  for  charging  and  maintenance, 
including  minor  repairs  to  equipment,  meets  a  situation  that 
is  a  crucial  one  in  any  campaign  for  the  introduction  of  the 
electric  vehicle  and  may  result  in  a  general  solution  of 
the  bothersome  garage  problem.  The  liberality  of  spirit 
which  characterizes  the  Boston  Edison  company  is  indicated 
by  its  action  in  placing  the  garage  under  the  supervision  of 
the  Electric  Vehicle  Association  of  America,  which  will  act  as 
an  agent  in  securing  for  the  public  the  most  efficient  service. 

One  of  the  most  important  features  of  the  Boston  move¬ 
ment  is  that  which  aims  at  securing  the  close  co-operation  of 
the  electric  vehicle  manufacturers  and  the  co-ordination  of  the 
interests  common  to  them  and  to  the  central  station.  One  of 
the  weak  points  heretofore  in  the  exploitation  of  the  electric 
vehicle  has  been  the  neglect  of  the  central-station  factor  by 
the  vehicle  manufacturers  in  the  extension  of  their  business. 
One  of  the  objects  of  the  formation  of  the  Electric  Vehicle 
Association  of  America  was  to  overcome  this  obstacle,  and 
the  work  in  Boston  will,  without  doubt,  develop  in  detail  how 
this  end  may  best  be  secured.  The  astonishing  lack  of  co¬ 
operation  between  the  two  interests  at  present  was  illustrated 
in  the  remarks  at  Boston  of  President  Blood,  of  the  Vehicle 
Association,  who  had  been  appealed  to  by  two  prominent  central- 
station  companies  for  aid  in  making  purchase  of  electric 
vehicles.  In  one  case  a  central  station  in  the  market  for  three 
vehicles  had  been  unable  even  to  obtain  replies  from  inquiries 
of  manufacturers.  The  other  was  that  of  a  central  station  de¬ 
siring  to  expend  $15,000  for  vehicles,  but  which  found  itself 
practically  ignored  by  the  makers.  This  extraordinary  condi¬ 
tion  does  not  appear  to  be  the  result  of  any  antagonism,  but 
simply  due  to  entire  lack  of  co-operative  relationship,  which 
deficiency  now  happily  promises  soon  to  be  a  thing  of  the  past. 
This  journal  has,  from  the  earliest  days,  been  a  warm  advocate 
of  the  electric  vehicle,  and  has  closely  followed  every  develop¬ 
ment,  technical  and  commercial,  in  its  entire  history.  We, 
therefore,  are  not  indulging  in  uninformed  statement  in  saying 
that  the  work  inaugurated  in  Boston  last  week  is  the  most 
important  thus  far  undertaken  to  forward  the  commercial  in¬ 
terests  of  the  electric  vehicle ;  and,  in  view  of  the  ripeness  of 
the  situation  everywhere  and  the  broadness  of  the  Boston  plans, 
it  can  safely  be  predicted  that  the  results  of  the  work  in  that 
city  will  be  of  national  effect.  It  is  fortunate  that  an  under¬ 
taking  of  such  import  should  have  at  its  head  one  so  compe¬ 
tent  as  President  Edgar,  of  the  Boston  Edison  company,  and 
for  conducting  its  details  the  staff  of  men  of  exceptional  execu¬ 
tive,  technical  and  commercial  ability  which  he  commands. 


GAIN  IN  ELEaWCAL  EXPORTS. 

With  the  figures  for  December  we  were  able  to  show  a 
most  satisfactory  gain  for  the  year  1910  in  electrical  exports 
over  1909.  The  statistics  for  January  show  that  the  current 
year  has  started  out  at  a  very  brisk  rate  to  excel  its  prede¬ 
cessor;  in  fact,  we  can  hardly  recall  any  month  so  bright  in 
promise  or  so  excellent  in  itself.  The  exports  of  electrical 
instruments  reached  no  less  than  $965,936,  as  compared  with 


$621,469;  and  exports  of  heavy  electrical  machinery  reached 
$687,536,  as  compared  with  $565,838.  This  is  a  notable  gain 
in  both  classes.  The  total  is  $1,653,472,  against  $1,187,307,  or 
an  increase  of  $466,165.  The  expansion  in  electrical  export 
trade  can  no  longer  be  questioned,  after  figures  like  these,  and 
if  the  pace  can  be  maintained  any  previous  figures  should  be 
left  far  in  the  rear. 

Just  at  this  juncture,  when  the  talk  about  reciprocity  is  so 
general,  it  may  be  well  to  note  that  Canada  is  brilliantly  to 
the  fore  as  a  customer,  giving  decided  evidence  of  a  desire  to 
patronize  the  products  of  our  markets.  She  increased  her 
consumption  of  lighter  electrical  goods  from  $174,781  to  $330.- 
851,  and  of  heavy  goods  from  $77,651  to  $139,630.  Other 
purchasers  did  well,  but  not  at  all  in  the  same  proportion.  All 
told  the  United  Kingdom  took  barely  $100,000,  or  only  a 
fifth  of  what  was  required  by  the  Dominion. 


THE  AMERICAN  INVADER  IN  ITALY. 

Italy  has  for  so  long  been  the  scene  of  high-tension  alter¬ 
nating-current  work,  and  particularly  has  been  so  distinguished 
in  the  pioneer  installations  of  alternating-current  tramway 
motors,  that  it  is  a  matter  of  considerable  technical  interest  to 
note  the  introduction  of  a  1200-volt,  direct-current  system  on 
what  is  likely  to  be  ah  important  Italian  railway  network.  The 
installation  is  the  more  interesting  since  the  car  equipments  are 
furnished  by  an  American  company  which  has  in  a  measure 
standardized  such  apparatus  for  use  on  some  of  our  lines.  In 
another  column  will  be  found  a  full  account  of  the  technical 
details  of  the  line,  which  is  in  point  of  fact  very  much  like 
some  of  the  American  high-voltage,  direct-current  tramway 
lines.  The  chief  advantage  of  the  system,  which  seems  to 
have  made  itself  strongly  felt  in  this  Italian  instance,  is,  of 
course,  the  ease  with  which  an  old  tramway  system  may  be 
changed  over  so  as  to  use  the  ordinary  6oo-volt  current  for 
city  work,  especially  at  old  termini,  while  retaining  the  1200- 
volt  connection  for  all  the  cross-country  operation. 

There  is  nothing  unusual  about  the  overhead  construction  of 
the  line,  which  is  merely  a  simple  form  of  catenary  construc¬ 
tion  such  as  has  proved  its  utility  over  and  over  again.  Ordi¬ 
nary  grooved  trolley  wire  is  employed.  One  interesting  feature 
of  the  suspension  is  that  it  is  carried  out  to  a  considerable  ex¬ 
tent  in  towns  by  cross  spans  carried  from  the  buildings,  a  type 
of  construction  perfectly  familiar  in  some  parts  of  the  Conti¬ 
nent,  but  the  apearance  of  which  in  our  own  country  would 
be  heralded  by  such  a  display  of  scare  headlines  as  would 
make  even  the  veteran  newspaper  man  open  his  eyes.  The 
power  is  derived  from  the  high-tension  hydroelectric  network 
of  which  Brescia  is  the  center,  a  network  operating  mostly  at 
40,000  volts.  The  line  at  present  in  operation  is  thirty-three 
and  one-half  miles  long  and  is  fed  from  two  transforming 
stations,  each  provided  with  a  pair  of  synchronous  motor- 
generators  and  a  storage  battery.  Two  types  of  cars  are  em¬ 
ployed,  one  of  the  ordinary  four-axle  variety  equipped  ac¬ 
cording  to  ordinary  American  practice  in  such  cases,  with 
four  motors  in  series  in  groups  of  two,  with  provisions  for 
parallel  running.  The  others,  two-axle  cars  which  have  not 
been  extensively  employed  in  this  country  on  such  lines,  have 
the  two  motors  connected  permanently  in  series  with  rheostatic 
control.  The  motors  are  all  of  45-hp  rating,  wound  for  600 
volts,  but  insulated  for  double  that  amount. 
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The  introduction  of  this  type  of  railway  into  Italy  is  not  only 
an  evidence  of  the  American  activity  which  has  often  been 
exercised  in  Italy,  but  is  particularly  interesting  from  an  en¬ 
gineering  standpoint,  because  as  a  result  one  will  find  running 
side  by  side  in  similar  territory,  serving  similar  communities, 
the  single-phase  system  with  commutating  motors  and  a  1200- 
volt,  direct-current  system.  In  this  country  comparisons  be¬ 
tween  the  two  are  extremely  difficult,  because,  although  both  are 
in  use,  the  roads  of  the  two  kinds  are  wide  apart  and  they  oper¬ 
ate  on  the  whole  under  radically  different  conditions  and  give 
very  little  opportunity  for  unbiased  comparative  judgment  of  the 
merits  of  the  two  systems.  Unbiased  judgments  on  this  ques¬ 
tion  are  so  rare  that  the  opportunity  afforded  by  these  two 
Italian  lines  is  very  welcome.  Of  course,  even  here  the  con¬ 
ditions  are  not  exactly  alike,  since  the  alternating-current 
Italian  roads  represent  as  a  whole  a  somewhat  heavier  type 
of  traction.  The  system  is  likely  to  be  rapidly  expanded  in 
the  next  year  or  two  and  will  then  be  in  operation  on  a  big 
enough  scale  to  admit  of  pretty  accurate  information  as  to  its 
working  properties.  The  one  feature  of  the  installation  which 
may  tend  to  confuse  the  situation,  however,  is  that  the  same 
company  owns  the  transmission  network  and  operates  the 
tramways  under  contract  with  the  Province  of  Brescia.  The 
situation,  therefore,  is  not  exactly  parallel  with  the  case  of 
the  ordinary  electric  railway  line,  and  it  will  probably  take 
some  pretty  keen  accounting  to  get  at  the  real  facts  of  cost 
of  operation,  which  are  necessary  for  the  discussion  of  the 
engineering  situation.  This  much  is  certain,  however,  that  the 
i200-volt,  direct-current  system  has  been  so  thoroughly  worked 
out  in  this  country  that  it  is  quite  safe  to  predict  that  from  an 
operating  standpoint  it  will  do  excellent  work.  Its  appearance 
in  Italy  will  in  part  repay  the  debt  which  American  engineers 
owe  to  their  Italian  confreres  for  many  clever  innovations  in 
high-tension  work.  A  genius  for  the  applications  of  science 
has,  indeed,  pervaded  Italy  from  the  days  of  Galileo  and 
Leonardo  da  Vinci,  and  the  technical  invader  must  have,  as  in 
this  case,  much  that  is  both  novel  and  good  to  make  clear  his 
title  for  a  hearing. 


ENERGY  LOSSES  IN  INCANDESCENT-LAMP  HLAMENTS. 

When  the  power  consumed  by  an  incandescent  lamp  is  meas¬ 
ured  at  lamp  terminals  it  is  very  important  to  know  where  the 
power  goes,  and  how.  If  we  neglect  the  power  expended  in 
the  leading-in  wires  all  the  power  goes  to  produce  heat  in  the 
filament.  So  far  as  is  Icnown,  the  transformation  from  elec¬ 
tric  power  to  thermal  power  is  perfect.  None  escapes  con¬ 
version  into  heat.  The  heat  produced  in  the  filament  must,  in 
the  steady  state,  escape  at  the  same  rate  as  it  is  generated.  The 
escape,  or  heat  dissipation,  from  the  filament  must  occur  in 
radiation,  convection  and  conduction.  The  radiation  is  be¬ 
lieved  to  be  an  electromagnetic  process  whereby  electromagnetic 
waves  are  set  up  in  the  space  surrounding  the  filament  and 
transmitted  outward  in  all  directions  at  the  velocity  of  light. 
All  the  light  usefully  delivered  by  the  lamp  is  due  to  this 
radiation  and  depends  on  how  much  radiation  is  produced 
within  the  limits  of  the  visible  spectrum.  Most  of  the  radiation 
given  off  by  the  filament  is  non-luminous — that  is,  it  has  too 
low  a  frequency  to  be  perceived  by  the  eye.  Moreover,  some 
of  the  radiation,  in  passing  through  the  glass  walls  of  the  lamp, 
is  absorbed  and  heats  the  glass,  so  that  this  lost  radiation  is 


given  off  finally  in  air  convection  from  the  hot  glass  bulb. 
Some  heat,  too,  escapes  from  the  filament  into  the  surrounding 
gas  by  convection.  If  the  bulb  contained  air  at  ordinary 
barometric  pressure  this  convection  loss  would  be  very  large, 
but  in  the  highly  exhausted  lamp  chamber  it  is  reduced  to 
small  dimensions.  Finally,  some  heat  escapes  from  the  filament 
conductively  at  the  ends  and  also  at  such  anchor  or  anchors 
as  may  support  the  filament. 

The  amount  of  heat  lost  in  conduction  at  the  ends  and  sup¬ 
ports  of  the  filaments  has  been  a  matter  of  some  debate.  It 
is  not  an  easy  matter  to  compute,  ‘because,  while  the  thermal 
conductivity  of  cold  glass  is  fairly  well  known,  that  of  hot 
glass  has  not  yet  been  determined  experimentally,  and  the  heat 
escaping  conductively  from  the  filament  leaves  the  lamp  through 
the  glass  as  well  as  through  the  metallic  wires.  The  matter  is 
also  not  easy  to  settle  by  direct  experiment.  In  our  article 
on  page  624  this  week  an  interesting  indirect  experimental 
investigation,  by  Messrs.  Ei.  P.  Hyde,  F.  E.  Cady  and  A.  G. 
Worthing,  is  described.  The  method  consisted  in  superposing 
the  optical,  image  of  the  filament  to  be  tested  upon  the  image 
of  part  of  a  large  tungsten  filament  whose  brightness  could 
be  varied  at  will.  Throughout  the  greater  part  of  the  length  of 
the  filament  under  test  its  bright  image  called  for  a  substan¬ 
tially  uniform  brightness  in  the  background  image  of  the 
comparison  tungsten  filament,  in  order  to  reach  a  color  and 
brightness  match  in  the  observing  telescope.  Near  the  end  of 
the  test  filament,  however,  the  brightness  fell  off,  owing  to 
cooling  by  conduction,  and  the  background  comparison  lamp 
had  to  be  diminished  correspondingly  in  brightness  in  order  to 
maintain  a  match.  In  this  way  the  whole  length  of  the  fila¬ 
ment  under  lest  could  be  measured  for  brightness,  millimeter 
by  millimeter.  From  separate  measurements  on  the  back¬ 
ground  comparison  lamp  the  diminution  in  radiation  and  the 
loss  of  power  by  conduction  were  determined- 

The  above  method  of  measurement  is  closely  related  to  that 
of  the  Morse  and  Holborn-Kurlbaum  optical  pyrometers  for 
determining  furnace  temperatures.  In  this  case  the  incandes¬ 
cent  lamp  became  virtually  the  furnace  and  its  temperature  was 
indirectly  measured  from  point  to  point  by  matching  its  bright¬ 
ness  with  a  comparison  lamp  of  known  behavior  in  regard  to 
temperature  and  current.  The  results  of  the  test  go  to  show 
that  in  the  case  of  a  115-volt  carbon-filament  lamp  of  3.1  watts- 
per-candle  specific  consumption  the  power  lost  in  conduction 
through  supports  was  2  per  cent,  the  corresponding  loss  in 
luminous  efficiency  being  4  per  cent.  These  are  the  smallest 
losses  reported.  On  the  other  hand,  the  greatest  losses  were 
in  a  iio-volt  tantalum  lamp,  which  lost  conductively  7  per 
cent  in  power  and  13  per  cent  in  luminous  efficiency.  The 
reason  for  the  much  greater  conductive  loss  in  the  tantalum 
than  in  the  carbon-filament  lamp  is  attributable  not  only  to  the 
higher  temperature,  but  also  to  the  greater  number  of  me¬ 
chanical  supports  in  the  latter.  i\t  each  point  of  support  the 
filament  is  cooled  by  conduction.  Midway  between  the  carbon 
and  tantalum  lamps  came  the  tungsten  iio-volt  lamps,  which 
lost  conductively  4  per  cent  in  power  and  7  per  cent  in  luminous 
efficiency.  The  article  points  out  that,  although  it  may  be 
necessary  to  support  and  anchor  a  metallic  filament  at  several 
points,  yet  the  expedient  is  expensive,  both  in  power  and  in 
luminous  efficiency.  The  anchors  also  add  to  the  cost  of  con¬ 
struction  of  the  lamp,  so  that  while  we  are  at  present  compelled 
to  use  them,  it  is  very  desirable  to  dispense  with  them. 
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Federal  Suit  Against  Incandescent  Lamp  Companies. 

The  Attorney-General  of  the  United  States  on  March  3 
brought  suit  through  United  States  District  Attorney  W.  L.' 
Day  in  the  United  States  Circuit  Court  for  the  Northern  Dis¬ 
trict  of  Ohio,  at  Cleveland,  Ohio,  against  thirty-five  electrical 
and  other  manufacturing  companies  on  the  charge  of  en¬ 
gaging  in  “unlawful  contracts,  combinations  and  conspiracies 
to  restrain  the  trade  and  commerce  among  and  between  the 
several  States  and  Territories  of  the  United  States  in  incan¬ 
descent  lamps  and  to  monopolize  the  same.”  There  have  been 
well-defined  rumors  for  some  months  of  proposed  federal  prose¬ 
cution  of  an  alleged  electrical  trust,  but  these  related  more 
particularly  to  several  of  the  larger  electrical  manufacturing 
companies,  Chicago  being  named  as  the  place  where  action 
would  be  begun ;  the  filing  of  suit  at  Cleveland  was,  therefore, 
unexpected. 

No  official  statements  by  the  companies  named  in  the  suits 
have  yet  been  made  beyond  a  short  one  by  the  General  Electric 
Company,  which  says  that  it  has  not  yet  been  able  to  study  the 
petition,  adding  that  the  other  lamp  companies  named  have 
been  operating  under  licenses  granted  under  patents  of  its 
ownership  covering  the  manufacture  of  incandescent  lamps. 

Attorney-General  Wickersham  has  issued  the  statement  that 
“the  defendants  have  already  indicated  a  disposition  to  con¬ 
form  to  the  requirements  6f  the  government,  and  the  depart¬ 
ment  hopes  that  a  dissolution  of  the  company  will  be  effected 
without  prolonged  litigation.”  Other  actions  relating  to  alleged 
similar  electrical  combinations  have,  it  is  said,  been  under 
preparation  by  the  Department  of  Justice,  and  whether  they 
will  be  brought  into  court  depends  upon  the  outcome  of  the 
Cleveland  suit.  The  petition  has  simply  been  filed  at  Cleve¬ 
land  and  no  date  set  for  the  next  step  in  the  case,  which  prob¬ 
ably  will  await  action  by  the  defendants.  It  is  understood  that 
the  Cleveland  case  was  prepared  by  Mr.  W.  S.  Kenyon,  assistant 
to  the  Attorney-General,  and  Mr.  Wade  H.  Ellis. 

The  petition  filed  at  Cleveland  comprises  forty-three  type¬ 
written  sheets,  the  matter  being  equivalent  to  that  contained  in 
about  eight  of  these  pages.  The  following  condensation  in¬ 
cludes  the  essential  points  of  the  petition  except  those  of  a 
purely  formal  legal  nature. 

COMPANIES  aXED  IN  THE  SUIT. 

Of  the  companies  named  in  the  suit  seven  are  not  engaged 
directly  in  the  manufacture  of  incandescent  lamps,  as  follows: 
York  Electric  Machine  Company  and  Dwyer  Machine  Company, 
which  manufacture  machinery  for  making  lamps;  the  Coming 
Glass  Works,  Fostoria  Bulb  &  Bottle  Company,  Libbey  Glass 
Company  and  Phoenix  Glass  Company,  which  manufacture 
glass  bulbs  and  tubing ;  and  the  Providence  Gas  Burner  Com¬ 
pany,  which  manufactures  lamp  bases.  The  remaining  twenty- 
eight  companies  are  as  follows : 

General  Electric  Co.,  Fostoria  Incand.  Lamp  Co., 

Westinghouse  Elec.  &  Mfg.  Co.,  Franklin  Elec.  Mfg.  Co., 
Westinghouse  Lamp  Co., 

National  Electric  Lamp  Co., 

.(Etna  Electric  Co., 

American  Incand.  Lamp  Co., 

Banner  Electric  Co., 

Brilliant  Electric  Co., 

Bryan,  Marsh  Co., 

Buckeye  Electric  Co., 

Capital  Electric  Co., 

Colonial  Electric  Co., 

Columbia  Incand.  Lamp  Co., 

Economy  Electric  Co., 

FORMAL  CHARGES. 

\  Below  are  given  the  specific  charges  of  the  suit  as  embodied 

in  a  prayer  to  the  court  asking  for  action  by  order,  adjudg- 

!  ment  and  decree : 

I  I.  That  the  defendants  are,  and  for  some  time  past  have 


General  Incand.  Lamp  Co., 
Independent  Incand.  Lamp  Co., 
Kentucky  Electrical  Co., 
Liberty  Elec.  Mfg.  Co., 
Munder  Electric  Co., 

New  York  &  Ohio  Co., 

Shelby  Electric  Co., 

Standard  Elec.  Mfg.  Co., 
Sterling  Elec.  Mfg.  Co., 
Sunbeam  Incand.  Lamp  Co., 
Warren  Elec.  &  Specialty  Co., 
Gilmore  Electric  Co. 


been,  engaged  in  such  unlawful  agreements,  combinations  and 
conspiracies  to  restrain  the  trade  and  commerce  among  the 
several  State  and  Territories  of  the  United  States  in  incandes¬ 
cent  electric  lamps,  and  to  monopolize  the  same;  and  the  court 
is  asked  perpetually  to  enjoin  and  restrain  them  from  doing  any 
act  in  pursuance  of  or  for  the  purpose  of  carrying  out  the 
same. 

2.  That  the  association  of  “Incandescent  Lamp  Manufactur¬ 
ers”  of  1896  was  unlawful  and  a  combination  and  conspiracy 
in  restraint  of  interstate  trade  and  commerce  in  incandescent 
electric  lamps,  in  violation  of  the  act  of  July  2,  1890. 

3.  That  the  National  Electric  Lamp  Company  is  itself  an 
unlawful  combination  in  restraint  of  interstate  trade  and  com¬ 
merce  in  incandescent  electric  lamps;  that  it  is  now  attempting 
to  monopolize,  is  in  combination  and  conspiracy  with  others  to 
monopolize,  and  has  monopolized,  parts  of  such  trade  and 
commerce  in  violation  of  the  act  of  July  2,  1890;  and  the  court 
is  asked  that  the  National  Electric  Lamp  Company  be  restrained 
from  voting  the  stock  of  or  receiving  any  dividends  from  the 
various  defendant  companies  and  corporations  unlawfully  ac¬ 
quired  and  controlled  by  it,  and  from  exercising  any  control 
whatsoever  over  them. 

4.  That  the  shares  of  the  capital  stock  of  each  and  every  one 
of  the  defendant  companies  or  corporations  acquired  by  de¬ 
fendant  National  Electric  Lamp  Company  were  unlawfully 
acquired  pursuant  to  said  combination  or  conspiracy  and  are 
now  unlawfully  held;  and  it  is  asked  that  the  issuing  com¬ 
panies  or  corporations  be  enjoined  from  paying  or  permitting 
to  be  paid  to  the  National  Electric  Lamp  Company  any  divi¬ 
dends  upon  such  stock. 

5.  That  the  shares  of  the  capital  stock  of  the  defendant  Na¬ 
tional  Electric  Lamp  Company  held  by  the  defendant  General 
Electric  Company  were  unlawfully  acquired  and  used  by  it 
and  are  now  being  unlawfully  used  by  it;  and  it  is  asked  that 
the  General  Electric  Company  be  enjoined  from  further  using 
or  exercising  the  rights  and  powers  incident  to  the  shares  so 
held  by  it  as  to  bring  about  concert  and  co-operation  between 
the  National  Electric  Lamp  Company  and  the  other  defendants 
or  to  obstruct  trade  and  commerce  in  incandescent  electric 
lamps  or  in  such  a  way  as  to  aid  in  the  preservation  of  or 
attempt  to  secure  a  monopoly. 

6.  That  the  agreements  between  defendants  General  Electric 
Company,  National  Electric  Lamp  Company,  Westinghouse 
Electric  &  Manufacturing  Company  and  other  defendants  con¬ 
stitute  and  are  contracts,  combinations  and  conspiracies  in 
restraint  of  trade  and  commerce  in  incandescent  electric  lamps, 
in  violation  of  the  provisions  of  said  act  of  July  2,  i8go;  and 
it  is  prayed  that  the  said  defendants,  parties  to  the  said  agree¬ 
ments,  combinations  and  conspiracies,  be  enjoined  perpetually 
from  engaging  therein,  and  from  any  like  or  similar  agree¬ 
ments,  combinations  and  conspiracies. 

7.  That  the  defendants  General  Electric  Company  and  Na¬ 
tional  Electric  Lamp  Company  unlawfully,  and  in  violation  of 
the  provisions  of  the  said  act  of  July  2,  1890,  acquired  and  now 
hold  the  patents,  applications  and  inventions  covering  the  tanta¬ 
lum-filament  and  tungsten-filament  incandescent  electric  lamps; 
that  they  were  so  acquired  by  said  defendants  for  the  purpose 
of  suppressing  all  competition  in  the  sale  of  such  lamps  in  inter¬ 
state  commerce;  that  their  acquisition  by  the  defendants  has 
resulted  in  restraining  the  trade  and  commerce  among  the  sev¬ 
eral  States  and  Territories  of  the  United  States  in  said  in¬ 
candescent  electric  lamps;  and  it  is  asked  that  they  be  re¬ 
strained  from  exercising  any  such  control  over  said  patents, 
applications  and  inventions,  or  from  so  using  the  same  as  to 
suppress  competition  between  said  defendant  companies  and 
the  other  defendants,  or  others,  or  to  obstruct  trade  and  com¬ 
merce  in  said  incandescent  electric  lamps,  or  in  such  a  way  as 
to  aid  in  the  preservation  of  or  attempt  to  secure  a  monopoly 
in  the  incandescent  lamp  trade. 

8.  That  the  contracts  which  the  defendants  General  Electric 
Company,  National  Electric  Lamp  Company  and  its  contrplled 
companies  have  made  and  are  now  making  with  the  dealers 
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and  jobbers  who  buy  from  said  defendants  the  tantalum-fila¬ 
ment  and  tungsten-filament  lamps,  and  are  compelled  to  agree 
to  buy  all  of  their  carbon-filament  lamps  from  said  defendants, 
are  in  restraint  of  interstate  trade  and  commerce,  and  in  viola¬ 
tion  of  said  act  of  July  2,  1890;  and  it  is  asked  that  the  de¬ 
fendants  be  restrained  and  forbidden  from  enforcing  or  carry- 
^ing  out  the  provisions  of  said  contracts,  and  from  making  with 
said  dealers  and  jobbers  or  others  any  like  or  similar  contracts, 
arrangements  or  agreements  whereby  the  manufacture  and  sale 
of  carbon-filament  incandescent  electric  lamps  in  interstate 
commerce  is  restrained. 

9.  That  the  contracts  which  defendants  General  Electric 
Company,  National  Electric  Lamp  Company  and  its  controlled 
companies  have  made  and  are  now  making  with  the  defendants 
York  Electric  &  Machine  Company,  Elmer  F.  Dwyer,  doing 
business  as  Dwyer  Machine  Company,  Corning  Glass  Works, 
the  Fostoria  Bulb  &  Bottle  Company,  the  Libbey  G^ass  Com¬ 
pany,  the  Phoenix  Glass  Company  and  Providence  Gas  Burner 
Company  were  made  for  the  purpose  of  furthering  said  un¬ 
lawful  combination,  and  with  the  effect  of  hindering  and  de¬ 
stroying  the  competition  of  independent  lamp  companies,  and 
are  contracts  in  restraint  of  interstate  trade  and  commerce  in 
violation  of  the  aforesaid  act  of  July  2,  1890;  and  it  is  prayed 
that  the  defendants  be  restrained  and  forbidden  from  so  en¬ 
forcing  or  so  carrying  out  the  provisions  of  said  contracts  as 
to  obstruct  trade  and  commerce  in  said  incandescent  electric 
lamps,  or  in  such  a  way  as  to  aid  in  the  preservation  of  or 
attempt  to  secure  a  monopoly  in  the  incandescent  lamp  trade. 

The  charges  of  the  suit  are  elaborated  in  detail  under  a  num¬ 
ber  of  different  heads.  In  a  brief  statement  of  the  incandescent 
lamp  business  it  is  said  that  of  the  total  number  of  lamps  sold 
and  used  in  the  United  States  at  the  present  time  approximately 
60  per  cent  are  of  the  carbon-filament  type.  Approximately 
80,000,000  incandescent  lamps  are  manufactured,  sold  and  used 
annually  in  the  United  States  of  an  aggregate  value  of  about 
$i8,oo3,coo;  and  of  these  the  defendants  control  the  manu¬ 
facture  and  sale  of  over  97  per  cent. 

THE  CARBON-FILAMENT  LAMP. 

Under  this  head  the  details  are  given  of  the  alleged  combina¬ 
tion  and  conspiracy  of  the  defendants  to  monopolize  the  manu¬ 
facture  and  sale  in  interstate  commerce  of  the  carbon-filament 
lamp.  The  patent  covering  this  lamp  expired  in  1894,  and  very 
shortly  after,  in  August,  1896,  some  of  the  defendants  of  the 
suit  effected  a  combination  to  control  the  manufacture  and  sale 
of  the  carbon  lamp.  On  that  date  the  General  Electric  Com¬ 
pany,  the  Bryan-Marsh  Company,  the  Buckeye  Electric  Com¬ 
pany,  the  Columbia  Incandescent  Lamp  Company  and  the  Sun¬ 
beam  Incandescent  Lamp  Company,  together  with  the  Adams- 
Bagnall  Electric  Company  and  the  Perkins  Electric  Switch 
Manufacturing  Company — which  last  two  have  since  retired 
from  the  lamp  busines — organized  an  unincorporated  association 
known  as  the  “Incandescent  Lamp  Manufacturers.”  The  object 
of  the  association  was,  the  petition  states,  to  fix  prices,  to 
prescribe  allotment  of  business  and  customers,  and  terms, 
rules  and  regulations  for  the  sale  of  lamps  of  standard  voltage 
and  candle-power,  except  those  manufactured  and  sold  for  the 
export  trade. 

The  combination  was  made  effective  by  means  of  fines  im¬ 
posed  for  violation  of  regulations  and  the  requirement  from 
each  member  of  a  large  cash  deposit,  as  a  guarantee  to  abide 
by  the  requirements  of  the  association.  The  agreement  was 
for  a  term  of  three  years  and  was  from  time  to  time  extended 
until  May  3,  1901,  when  another  combination  was  formed. 
After  its  organization  the  following  members  joined  the  com¬ 
bination,  between  1896  and  Jan.  4,  1901 ;  The  New  York  & 
Ohio  Company,  the  Davis  Electrical  Works,  Aylesworth  & 
Jackson,  Bernstein  Electric  Company,  Shelby  Electric  Com¬ 
pany,  Fostoria  Incandescent  Lamp  Company,  Colonial  Electric 
Company,  General  Incandescent  Lamp  Company,  Munder  Elec¬ 
tric  Company  and  the  Warren  Electric  Specialty  Company. 
The  Adams-Bagnall  and  the  Perkins  company,  original  mem¬ 
bers  of  the  combination,  and  the  Davis  Electrical  Works, 


Aylesworth  &  Jackson  and  the  Bernstein  Electric  Company 
shortly  after  joining  went  out  of  the  lamp  business.  The 
Shelby  Electric  Company,  which  joined  Oct.  20,  1897,  and  the 
Bryan-Marsh  Company,  which  joined  Aug.  4,  1896,  resigned 
shortly  after  joining,  but  rejoined  the  combination  Jan.  4,  1901. 

On  Dec.  18,  1896,  and  from  time  to  time  thereafter,  several 
members  of  the  combination  executed  separate  agreements 
with  the  Westinghouse  Electric  &  Manufacturing  Company 
whereby  the  latter  agreed  that  its  subsidiary  company,  the 
Sawyer-Man  Electric  Company  (afterward  succeeded  by  the 
Westinghouse  Lamp  Company),  would  maintain  the  prices 
fixed  and  established  by  the  combination. 

On  Jan.  4,  1901,  which  was  the  last  date  on  which  any  of 
the  defendants  joined  the  combination,  there  were  still  engaged 
in  the  manufacture  of  carbon  filaments  in  competition  with 
the  companies  operating  in  combination  the  Franklin  Electric 
Manufacturing  Company,  the  American  Incandescent  Lamp 
Company,  the  Kentucky  Electric  Company,  the  Standard  Elec¬ 
tric  Manufacturing  Company  and  the  Sterling  Electric  &  Manu¬ 
facturing  Company. 

It  is  charged  that  on  or  about  Jan.  4,  1901,  the  leading  mem¬ 
bers  of  the  combination  not  only  determined  to  make  it  more 
permanent  and  enduring  but  so  to  extend  it  as  to  crush  abso¬ 
lutely  all  competition  then  existing. 

ORGANIZATION  OF  THE  NATIONAL  ELECTRIC  LAMP  COMPANY 

To  accomplish  the  end  just  referred  to  the  National  Electric 
Lamp  Company  was  incorporated  on  May  3,  1901,  as  a  holding 
company,  to  include  all  members  of  the  then  existing  combina¬ 
tion  except  the  General  Electric  and  Westinghouse  companies, 
and  as  many  more  as  possible  of  the  independent  companies 
then  actually  competing  with  each  other  and  with  the  combina¬ 
tion. 

The  capital  stock  at  organization  of  the  National  Electric 
Lamp  Company  was  $650,000,  consisting  of  $500,000  common 
and  $150,000  preferred  stock,  together  with  an  authorized  issue 
of  $2,000,000  in  bonds.  The  total  amount  of  preferred  stock 
was  issued  to  the  Fostoria  Bulb  &  Bottle  Company  and  the 
Fostoria  Incandescent  Lamp  Company  as  part  payment  for  all 
their  stock,  and  $30,000  in  cash.  Of  the  common  stock,  $104,000 
was  issued  to  the  same  companies  as  part  payment  for  their 
stock,  and  $30,000  in  cash;  $360,000  to  the  General  Electric 
Company  for  payment  of  $120,000  in  cash,  and  $20,000  to  F.  S. 
Terry  as  part  payment  for  all  the  capital  stock  of  the  Sun¬ 
beam  Incandescent  Lamp  Company.  Only  $1,314,000  of  the 
total  authorized  issue  of  $2,000,000  of  bonds  was  issued  at  the 
time  of  the  organization,  this  amount  being  distributed  as  part 
payment  for  all  the  stock  of  the  Fostoria  Bulb  &  Bottle  Com¬ 
pany,  the  Fostoria  Incandescent  Lamp  Company,  the  Bryan- 
Marsh  Company,  the  Sunbeam  Incandescent  Lamp  Company, 
the  Buckeye  Electric  Company,  Columbia  Incandescent  Lamp 
Company  and  the  General  Incandescent  Lamp  Company. 

The  control  of  the  stock  of  the  other  companies  in  the  com¬ 
bination,  except  the  General  Electric  and  Westinghouse  com¬ 
panies,  was  later  secured  as  follows:  Warren  Electric  & 
Specialty  Company,  Oct.  i,  1902,  the  consideration  being  notes; 
the  Columbia  Electric  Company,  same  date,  consideration  being 
notes;  New  York  &  Ohio  Company,  same  date,  consideration 
being  cash  and  bonds;  Shelby  Electric  Company,  Dec.  i,  1903, 
consideration  being  notes;  Munder  Electric  Company,  Nov.  i, 
1907,  consideration  being  bonds.  Control  was  acquired  of 
other  competing  companies  previously  mentioned,  except  the 
Franklin  Electric  Manufacturing  Company,  the  Kentucky  Elec¬ 
tric  Company  and  the  Gilmore  Electric  Company,  as  follows: 

Economy  Electric  Company,  Oct.  i,  1902,  consideration  being 
notes;  Sterling  Electric  Manufacturing  Company,  Nov.  5,  1905, 
consideration,  notes;  Standard  Electric  Manufacturing  Com¬ 
pany,  March  4,  1907,  consideration,  notes;  American  Incandes¬ 
cent  Lamp  Company  of  New  York,  April  i,  1909,  consideration, 
cash. 

After  the  organization  of  the  National  Electric  Lamp  Com¬ 
pany  a  number  of  active  competitors  to  it  came  into  existence 
as  follows : 
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Brilliant  lUectric  Company,  Jan.  3,  1902;  Capital  Electric 
Company,  Sept.  23,  1902;  Independent  Incandescent  Electric 
Lamp  Company,  Dec.  9,  1902;  Banner  Electric  Company,  April 
14,  1904;  Liberty  Electric  Manufacturing  Company,  Dec.  9, 
1907;  /Etna  Electric  Company,  July  3,  1908.  These  companies 
and  the  National  Company  obtained  complete  control  of  the 
Incandescent  Lamp  Company  Oct.  20,  1905,  consideration,  cash ; 
Brilliant  Electric  Company,  Nov.  24,  1905,  consideration,  cash; 
Banner  Electric  Company,  Jan.  i,  1907,  consideration,  cash. 

hrom  time  to  time  the  General  Electric  Company  advanced 
cash  to  the  National  Company,  and  later,  at  the  instance  of  the 
General  Electric  Company,  the  National  Company  from  time 
to  time  issued  to  the  General  Electric  Company  bonds  to 
liquidate  such  cash  advances.  For  this  purpose  the  bond  issue 
of  Aug.  22,  1905,  was  increased  from  $2,000,000  to  $4,000,000. 

1  he  officers  of  the  National  Electric  Lamp  Company  did  all  in 
their  power  to  induce  the  acceptance  by  the  companies  acquired 
of  bonds  and  notes  to  as  great  an  extent  as  possible,  the  Gen¬ 
eral  Electric  Company  advancing  money  only  when  absolutely 
necessary  to  accomplish  the  end  in  view. 

On  Dec.  14,  1908,  the  preferred  stock  of  $150,000  was  re¬ 
tired  and  the  authorized  issue  of  $500,000  common  stock  was 
increased  to  $2,500,000.  Of  the  $2,000,000  increase  $500,000 
was  issued  Jan.  18,  1909,  to  stockholders  of  the  National  Com¬ 
pany  in  proportion  as  they  held  capital  stock  in  that  company; 
and  $1,500,000  was  issued  on  the  same  day  to  the  same  stock¬ 
holders  as  a  stock  dividend  and  as  part  of  the  then  accrued 
profits  of  the  company.  On  July  i,  1909,  the  authorized  issue 
of  capital  stock  was  increased  to  $4,000,000,  the  $1,500,000  of 
increase  then  being  issued  to  stockholders  as  a  stock  dividend 
and  as  part  of  the  then  accrued  profits  of  the  company.  On 
March  ii,  1910,  the  authorized  issue  of  capital  stock  was  in¬ 
creased  to  $5,000,000,  the  $1,000,000  increase  being  issued  to  the 
stockholders  as  a  stock  dividend  and  as  part  of  the  then  ac¬ 
crued  profits  of  the  company.  The  National  Company  has  paid 
cash  dividends  since  its  reorganization  as  follows;  In  1904-5, 
$50,000;  in  1908,  $100,000;  in  1909,  $260,000;  in  1910,  $300,000. 
On  Nov.  30,  1910,  the  National  Company  had  an  undivided 
profit  of  $1,439,158.93- 

The  General  Electric  Company  owns  75.2  per  cent  and 
Messrs.  B.  G.  Tremaine,  H.  A.  Tremaine,  J.  B.  Crouse,  J. 
Robert  Crouse  and  F.  S.  Terry,  all  officers  of  the  National 
Company,  own  24.8  per  cent  of  the  capital  stock  of  the  latter. 
The  General  Electric  Company  has  throughout  had  an  option 
on  the  stock  issued  to  these  holders,  but  has  never  held  any  of 
the  stock  of  the  company  in  its  own  name,  and  the  National 
Company  has  been  represented  to  be  an  independent  company. 

It  is  charged  that  the  General  Electric  and  the  National  Elec¬ 
tric  Lamp  Companies  entered  into  unlawful  agreements  with 
companies  which  the  National  Electric  Lamp  Company  has 
failed  to  absorb,  these  agreements  relating  to  the  maintenance 
of  prices  on  incandescent-filament  lamps  fixed  and  established 
by  the  General  Electric  and  National  Electric  Lamp  Companies 
and  other  controlled  companies.  The  companies  with  which  such 
agreements  were  made  are:  The  Westinghouse  Electric  & 
Manufacturing  Company;  the  Capital  Electric  Company  (April 
I,  1909),  and  the  Kentucky  Electric  Company  (Oct.  26,  1904)  ; 
also,  on  April  i,  1909,  with  the  /Etna  Electric  Company,  Frank¬ 
lin  Electric  &  Manufacturing  Company  and  the  Gilmore  Elec¬ 
tric  Company. 

This  section  of  the  petition  concludes  with  the  charge  that 
the  defendants  in  organizing  the  National  Electric  Lamp  Com¬ 
pany,  and  in  making  the  unlawful  agreements  set  forth,  com¬ 
bined  and  conspired  to  perpetuate  and  extend  the  original  com¬ 
bination  of  1896,  and  to  destroy  all  competition  in  the  sale  in 
interstate  commerce  of  carbon-filament  incandescent  lamps,  and 
have  thereby  combined  and  conspired  to  restrain  trade  and 
commerce  in  violation  of  the  act  of  July  2,  1890. 

THE  TANTALUM  AND  TUNGSTEN  LAMP. 

\  section  of  the  petition  sets  forth  the  unlawful  acquisition 
by  the  General  Electric  Company  and  the  National  Electric 
Lamp  Company  of  the  patents  covering  tantalum  and  tungsten 


filament  and  other  filament  lamps.  It  is  related  that  on  Feb. 
10,  1906,  and  thereafter  from  time  to  time,  contracts  were 
entered  into  between  the  Siemens  &  Halske  Company,  of 
Germany,  and  the  General  Electric  Company  and  National 
Lamp  Company,  whereby  the  latter  two  acquired  the  exclusive 
right  to  manufacture  and  sell  throughout  the  United  States  and 
its  dependencies  the  tantalum-filament  lamp  under  the  patents 
of  the  German  company.  The  consideration  was  a  cash  pay¬ 
ment  of  $250,000,  6  per  cent  being  supplied  by  the  General 
Electric  Company  and  40  per  cent  by  the  National  Company; 
also  a  certain  share  of  the  profits  on  tantalum  lamps  sold  by 
the  defendants  in  the  United  States,  all  filaments  for  such 
lamps  to  be  purchased  of  the  Siemens  company. 

On  Aug.  17,  1906,  the  General  Electric  Company  made  an 
agreement  with  the  Auer  Gesellschaft,  of  Berlin,  Germany, 
whereby  the  former  secured  an  option  on  the  exclusive  rights 
for  the  United  States  on  tungsten-filament  lamps  under  ap¬ 
plications  and  inventions  controlled  by  the  said  Auer  company, 
the  consideration  being  $100,000  in  cash  and  a  certain  royalty 
per  lamp  manufactured  and  sold  in  the  United  States.  The 
General  Electric  Company  thereupon  sold  to  the  National  Elec¬ 
tric  Lamp  Company  a  40  per  cent  underlying  interest  in  said 
option.  On  April  19,  1909,  the  General  Electric  Company  se¬ 
cured  an  option  on  the  United  States  patent  applications  and 
inventions  owned  and  controlled  in  the  past  and  up  to  July  i, 
1919,  by  the  Bergmann  Electricity  Works  and  Mr.  Sigmund 
Bergmann,  of  Berlin,  Germany,  relating  to  the  manufacture  of 
incandescent  electric  lamps  and  filaments  of  whatever  character, 
together  with  the  processes  and  machinery  therefor  and  other 
products  of  the  Bergmann  Company  or  Mr.  Bergmann’s  in¬ 
candescent  lamp  factories.  This  option  was  exercised  April  10, 
1909,  and  a  payment  aggregating  $170,000  made  by  the  General 
Electric  Company  to  the  Bergmann  Company,  Mr.  Bergmann 
agreeing  to  cease  selling  and  delivering  incandescent  lamps  in 
the  United  States  and  their  possessions  from  and  after  May 
10,  1909.  At  a  later  date  the  National  Company  purchased  a 
four-tenths  undivided  interest  in  the  rights  under  this  contract 

The  General  Electric  Company  and  the  National  Electric 
Lamp  Company  then  proceeded  to  buy  the  patent  applications 
and  inventions  for  the  Just-Hanaman  and  Kuzel  lamps,  paying 
on  Aug.  15,  1909,  for  the  former  $250,000  and  for  the  latter 
$240,000.  These  various  patent  applications  and  patents  cov¬ 
ering  the  tungsten-filament  lamp  are  stated  in  the  petition  to 
comprise  all  valuable  applications  and  inventions  covering 
tungsten-filament  lamps  known  by  the  defendants. 

By  this  acquisition  it  is  charged  that  the  defendants  succeeded 
in  forestalling  the  possibility  of  any  competition  whatever  in 
the  manufacture  and  sale  of  the  said  lamps  in  interstate  com¬ 
merce  until  the  expiration  of  the  patents  issued  and  to  be 
issued  covering  the  same,  and  have  thereby  succeeded  in  effect¬ 
ing  their  purpose  in  establishing  a  monopoly  in  the  incandescent- 
lamp  business  of  every  character ;  and  it  is  charged  that  the 
General  Electric  Company  and  the  National  Electric  Lamp 
Company  in  acquiring  in  the  manner  aforesaid  the  said 
patents,  applications  and  inventions  combined  and  conspired  to 
restrain  trade  and  commerce  in  said  lamps  in  the  several  States 
of  the  United  States,  and  to  monopolize  the  same  in  violation 
of  the  act  of  July  2,  1909.  It  is  further  charged  that  the 
General  Electric  Company  and  the  National  Company  are  un¬ 
lawfully  attempting  to  use  such  patents  in  such  a  way  as  to  make 
it  practically  impossible  for  any  competition  hereafter  to  spring 
up  and  exist  between  the  defendants  and  others  in  the  manu¬ 
facture  and  sale  of  carbon-filament  incandescent  lamps,  the 
patent  covering  which  has  expired.  To  this  end  the  defendants 
have  caused  the  dealers  and  jobbers  in  incandescent  lamps 
throughout  the  United  States  to  enter  into  a  contract  with 
them  and  their  controlled  companies,  wherein  it  is  agreed  that 
the  tungsten  and  tantalum-filament  lamps  will  be  sold  to  deal¬ 
ers  and  jobbers,  and  the  latter  will  purchase  from  the  de¬ 
fendants  for  the  controlled  companies  all  of  the  carbon-fila¬ 
ment  lamps  required  to  meet  the  demand  of  their  trade.  Inas¬ 
much  as  the  three  types  of  lamps  aforesaid  are  all  competitive 
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in  form  and  use  the  said  jobbers  and  dealers  are  compelled,  in 
order  to  meet  the  demands  of  their  trade,  to  have  all  three 
types  of  lamps,  so  that  the  natural  result  of  these  contracts 
is  to  compel  dealers  and  jobbers  to  buy  the  carbon-filament 
lamps  from  the  defendants,  with  the  further  result  of  making  it 
practically  impossible  for  any  outside  company  to  engage 
successfully  in  the  manufacture  and  sale  of  carbon-filament 
lamps. 

SECRET  METHODS  AND  UNLAWFUL  ACTS. 

Under  this  head  it  is  charged  that  the  General  Electric  Com¬ 
pany  falsely  represents  itself  to  be  a  competitor  of  the  Na¬ 
tional  Electric  Lamp  Company  and  its  controlled  companies, 
although  it  was  not  only  the  chief  factor  in  organizing  and 
financing  the  National  Electric  Lamp  Company,  but  since  its 
organization  has  controlled  that  company  through  ownership  of 
a  large  majority  of  its  capital  stock. 

Unfair  competition  is  charged  through  the  sale  of  inferior 
lamps  to  customers  of  independent  companies  at  greatly  re¬ 
duced  prices,  such  lamps  being  sold  under  a  special  name; 
and  also  in  the  sale  of  lamps  under  false  brands  to  customers 
of  independent  companies.  It  is  stated  that  as  early  as  1897 
the  defendants  formed  a  company  known  as  the  Royal  Incan¬ 
descent  Lamp  Company,  which  represented  itself  to  be  an 
independent  company,  but  which  in  fact  was  nothing  hiore 
than  a  selling  agent,  and  instrumentally  devised  to  sell  for  the 
defendants  under  the  brand  “Regal”  their  lamps  at  any  price 
necessary  to  deprive  the  independent  companies  of  their  cus¬ 
tomers.  It  is  charged  that  this  scheme  was  carried  out,  and  its 
expense  borne  by  large  contributions  from  time  to  time  from 
the  various  defendants.  Similar  companies,  it  is  asserted,  were 
subsequently  organized  by  the  defendants  having  the  same 
unlawful  purpose. 

It  is  also  charged  that  unlawful  contracts  were  made  with 
the  manufacturers  of  lamp  machinery  and  for  material  from 
which  lamps  are  made.  Contracts  were  entered  into  with  the 
York  Electric  Machine  Company  and  the  Dwyer  Machine  Com¬ 
pany,  by  which  the  National  Electric  Lamp  Company  acquired 
all  the  inventions,  patents,  applications  for  patents,  patterns, 
jigs  and  all  machinery  on  hand  of  these  companies,  which 
were  required  to  refrain  from  engaging  in  the  business  of 
making  lamp-making  machinery  for  sale  to  others  than  mem¬ 
bers  of  the  combination.  It  is  charged  that  in  order  to  sup¬ 
press  and  hamper  the  competition  of  independent  companies, 
by  placing  them  at  a  disadvantage  in  the  purchase  of  material 
from  which  incandescent  lamps  were  made,  the  defendants  have 
from  time  to  time  entered  into  unlawful  contracts  with  sub¬ 
stantially  the  only  manufacturers  of  bulbs  and  tubing  in  the 
United  States,  whereby  the  defendants  agreed  to  buy  their  en¬ 
tire  supply  of  bulbs  and  tubing  from  such  companies  in  con¬ 
sideration  of  said  companies  selling  bulbs  and  tubing  to  in¬ 
dependent  companies  only  at  prices  greatly  in  excess  of  those 
at  which  the  defendants  buy.  As  the  defendants  now  do  more 
than  97  per  cent  of  the  lamp  business,  the  bulb  companies  are 
compelled  to  make  and  continue  agreements  made  virtually  upon 
the  defendants’  own  terms,  at  great  loss  not  only  to  the  bulb 
companies,  but  to  the  independent  lamp  companies,  who  are 
thus  compelled  to  pay  excessive  prices  for  said  material  and  be 
placed  at  a  wrongful  and  unfair  disadvantage  as  competitors 
with  the  defendant  lamp  companies. 

It  is  further  charged  that  the  defendants,  in  order  to  sup¬ 
press  and  hamper  competition  of  independent  companies,  have 
entered  into  unlawful  contracts  with  the  only  lamp  base  manu¬ 
facturer  in  the  United  States,  by  which  the  defendants  buy 
all  their  bases  from  this  company  in  consideration  of  the 
latter  selling  its  bases  to  independent  companies  only  at  prices 
greatly  in  excess  of  those  at  which  defendants  buy.  Such 
agreements  are  virtually  made  upon  defendants’  own  terms 
with  great  loss  not  only  to  the  defendant  base  company  but 
to  the  independent  lamp  companies,  which  are  thus  compelled 
to  pay  excessive  and  unfair  prices  for  material  and  be  placed 
‘•t  a  wrongful  and  unfair  disadvantage  as  competitors  with  the 
;lefendant  lamp  companies. 


EFFECT  UPON  THE  PUBLIC  OF  UNLAWFUL  COMBINATION. 

In  this  section  the  subject  of  the  price  of  lamps  is  con¬ 
sidered.  It  is  stated  that  while  the  carbon-filament  incandescent 
lamp  patents  expired  in  1894,  and  the  public  without  doubt 
has  been  entitled  to  the  benefits  naturally  derived  from  com¬ 
petition,  it  is  absolutely  at  the  mercy  of  the  combination,  which 
since  the  time  of  its  original  formation  in  1896  has  levied  an 
unlawful  tax  for  the  use  of  such  lamps  upon  the  people  of 
the  United  States.  The  price  charged  by  the  combination  for 
the  carbon  lamp  is  17  cents  apiece,  while  at  the  same  time  such 
lamps  are  selling  to-day  in  foreign  countries  for  approxi¬ 
mately  10  cents  apiece.  Furthermore,  the  combination  by 
virtue  of  its  acquisition  of  the  patents  covering  tantalum  and 
tungsten  lamps  has  acquired  the  power  to  levy  an  additional 
tax  upon  the  people  of  this  country  during  the  life  of  those 
patents  and  thereafter  if  the  combination  is  not  dissolved. 
It  is  charged  that  but  for  such  unlawful  combination  there 
would  now  be  active  competition  not  only  in  the  sale  of  carbon- 
filament  lamps,  but  also  in  the  sale  of  tantalum  and  tungsten 
lamps.  All  three  of  these  lamps  are  naturally  competitive  with 
each  other  in  form  and  use,  and  the  public  would  derive  the 
benefits  which  would  naturally  flow  from  such  competition  but 
for  the  unlawful  combination  existing. 

As  an  illustration  of  the  alleged  unlawful  tax  now  being 
levied,  it  is  related  that  in  May,  1908,  of  fourteen  bids  for 
supplying  340,000  lamps  of  various  kinds  for  the  United  States 
Navy,  thirteen  were  uniform  and  identical  in  amount,  the 
bid  of  each  being  $50,631.23.  These  thirteen  bidders  were 
either  direct  or  indirect  parties  to  the  combination  at  the  time 
the  bids  were  made,  and  the  uniform  prices  which  their  bids 
disclosed  were  the  prices  fixed  in  advance  by  the  combination. 
It  is  asserted  that  this  system  of  fixing  by  combination  among 
bidders  prices  which  the  government  has  been  compelled  to  pay 
for  incandescent  lamps  of  various  kinds  has  continued  for 
many  years  and  had  its  inception  in  the  organization  of  the 
combination  described  in  the  petition. 

The  petition  closes  with  a  resume  of  the  charges  made  or 
implied  in  the  several  sections  here  abstracted  and  with  the 
formal  prayer  given  near  the  commencement  of  this  article. 


The  Other  Side  of  the  Cleveland  Case. 


While  not  entirely  unexpected,  the  lamp  manufacturers  cited 
in  the  Cleveland  suit  are  naturally  not  prepared  at  short  notice 
to  make  any  statement  as  to  their  action  in  defending  the 
charges  brought  against  them.  It  is  gathered,  however,  that 
the  petition  is  considered  in  no  small  degree  not  so  much  an 
attack  on  the  electric  lamp  manufacturers  for  the  methods 
they  have  employed,  but  rather  as  a  suit  to  determine  the  rights 
of  owners  of  patents.  It  is  pointed  out  that  the  right  of  the 
holder  of  a  patent  to  establish  the  minimum  price  at  which  an 
article  covered  by  that  patent  shall  be  sold  has  been  repeatedly 
established  by  decisions  of  the  United  States  courts.  As  to 
the  carbon-filament  lamp,  it  is  observed  that  while  the  broad 
Edison  patent  covering  the  carbon-filament  lamp  expired  in 
1894,  it  has  been  impracticable  to  manufacture  commercially  a 
carbon-filament  incandescent  lamp  of  a  standard  of  quality 
acceptable  to  the  trade  without  infringing  one  or  more  other 
patents  in  force  since  that  date. 

Surprise  is  expressed  at  the  implication  that  a  manufacturer 
is  debarred  from  purchasing  patents  which  would  enable  him  to 
improve  an  article  which  he  is  manufacturing.  The  purchase  of 
the  tungsten  patents  from  the  several  foreign  manufacturers, 
for  example,  was  primarily  for  the  purpose  of  obtaining  the 
experience  and  processes  of  each  one,  and  the  knowledge  gained 
from  the  work  that  was  done  by  all,  together  with  the  experi¬ 
ence  of  the  American  manufacturers  in  lamp  manufacturing, 
enabled  the  American  manufacturers  to  make  a  better  tungsten- 
filament  lamp  than  that  made  by  any  other  manufacturers  in  the 
world. 

Concerning  the  assumption  that  restrictions  in  competition 
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result  in  an  article  of  equal  value  being  sold  at  a  higher  price, 
the  fact  is  recalled  that  the  absence  of  price  competition  may 
enable  the  manufacturers  so  to  develop  manufacturing  methods 
and  facilities  as  to  result  in  an  improved  article,  and  thus  give 
to  the  purchaser  more  in  value  for  the  same  expenditure  than 
would  otherwise  have  been  the  case.  This  is  claimed  to  be  par¬ 
ticularly  true  with  respect  to  incandescent  electric  lamps. 
Willingness  is  expressed  to  afford  every  possible  aid  to  the 
government  in  placing  before  the  courts  the  true  facts,  while 
no  effort  will  be  made  to  evade  the  law  when  established. 


Turin  International  Electrical  Congress. 


As  previously  noted  in  these  columns,  an  International  Con¬ 
gress  of  the  Applications  of  Electricity  will  be  held  in  Turin, 
Italy,  from  Sept.  9  to  20  of  the  present  year,  under  the  auspices 
of  the  Italian  Electrotechnical  Association  and  of  the  Italian 
national  committee  of  the  International  Electrotechnical  Com¬ 
mission.  The  congress  will  be  held  during  the  period  of  the 
Turin  International  Exhibition  of  Industry  and  Labor. 

A  committee  of  organization  has  been  appointed  to  complete 
the  plans  for  the  congress.  The  president  of  the  committee  is 
Prof.  L.  Lombardi,  of  the  Naples  Polytechnic  School,  who  was 
a  delegate  for  Italy  to  the  International  Congress  of  St.  Louis 
in  1904.  The  secretaries  of  the  committee  are  Sig.  Guido 
Semenza  and  Sig.  C.  A.  Curti.  Sig.  Semenza  has  many  friends 
in  this  country,  which  he  visited  some  years  ago,  and  is  well 
known  as  the  originator  of  the  flexible  transmission  pole-line 
system.  The  organization  committee  includes  in  its  membership 
several  members  of  the  council  of  the  Italian  Electrotechnical 
Association  and  of  the  Italian  national  committee  of  the  Inter¬ 
national  Electrotechnical  Commission,  the  chairmen  of  the  vari¬ 
ous  national  committees  of  the  latter  body,  and  the  chairmen 
and  directors  of  several  important  industrial  associations.  The 
executive  committee  includes  the  chairmen  and  several  members 
of  the  Turin  Section  of  the  Italian  Electrotechnical  Association 
and  representatives  of  the  principal  local  manufacturing  and 
other  industrial  companies.  There  is  an  honorary  committee 
under  the  patronage  of  the  Duke  of  the  Abruzzi,  which  includes 
the  Italian  ministers  of  public  construction,  public  works, 
agriculture  and  commerce,  war,  navy,  posts  and  telegraphs, 
and  also  the  principal  local  civil  authorities,  the  rectors  of 
universities  and  engineering  colleges,  presidents  of  the  Acad¬ 
emy  of  Science  and  other  principal  scientific  and  technical 
societies,  president  of  the  Italian  Electrotechnical  Association 
and  the  honorary  secretary  of  the  International  Electrotechnical 
Commission.  As  will  be  seen  below,  the  program  of  the  con¬ 
gress  has  had  given  to  it  a  decidedly  international  character.  In 
connection  with  the  congress  will  be  held  the  first  meeting  of 
the  standardization  committee  of  the  International  Electro¬ 
technical  Commission,  at  which  will  be  present  delegates  of  the 
national  electrotechnical  committees  representing  the  different 
countries  which  support  the  commission. 

The  subscription  for  membership  to  the  congress  has  been 
fixed  at  25  lire  ($5),  payable  in  advance.  The  membership  car¬ 
ries  with  it  the  right  to  attend  all  meetings  of  the  congress 
and  of  the  various  sections,  to  vote  and  receive  a  copy  of  the 
printed  Transactions.  On  payment  of  an  additional  fee  of 
10  lire  ($2)  family  connections  of  members  may  attend  the 
congress  without  a  vote  and  take  part  in  all  of  the  entertain¬ 
ments  and  visits  of  interest.  Those  desiring  to  contribute 
papers  to  the  Transactions  should  communicate  with  the  secre¬ 
tary  of  the  committee.  All  papers  must  be  forwarded  not  later 
than  June  30.  Papers  may  be  written  in  French,  English, 
German  or  Italian,  and  those  not  in  the  first-mentioned 
language  should  be  accompanied  by  a  summary  in  French.  All 
papers  will  be  printed  in  the  Transactions  of  the  congress  in 
the  original  language,  those  in  English,  German  and  Italian 
being  accompanied  by  a  French  translation  or  summary. 

All  communications  to  the  congress  should  be  addressed  to 
the  secretaries,  10  via  San  Paolo,  Milan,  to  which  address 


should  also  be  forwarded  any  inquiries  relating  to  the  sub¬ 
mission  of  papers.  Following  is  a  list  of  the  official  subjects 
that  will  be  discussed  at  the  congress : 

I. — Electrical  and  mechanical  characteristics  of  modern  elec¬ 
tric  generators,  with  special  reference  to  very  high-speed  ma¬ 
chines.  2. — Present  state  of  technical  progress  in  the  manu¬ 
facture  of  stationary  and  traction  storage  batteries.  3. — On 
the  simultaneous  running  of  several  generating  plants,  all  feed¬ 
ing  the  same  system  of  network.  4. — The  selection  of  trans¬ 
mission  and  distributing  pressure  and  design  of  switchboards 
and  substations  in  large  electrical  installations,  taking  into 
account  both  economy  in  first  cost  and  continuity  of  service. 
5. — Underground  high-tension  networks  in  metallic  connection 
with  overhead  lines.  6. — Present  state  of  research  with  refer¬ 
ence  to  abnormal  rises  in  pressure,  means  of  prevention  and 
the  protection  of  the  system.  7. — Construction  and  use  of 
automatic  circuit-breakers.  8. — Methods  of  cooling  transform¬ 
ers  of  moderate  power.  9. — Converters,  rectifiers  and  motor- 
generators.  10. — The  problem  of  frequency  transformation. 

11.  — Technical  and  economical  influence  on  the  lighting  industry 
of  the  new  metallic-filament  and  graphitized-carbon  arc  lamp. 

12.  — Three-phase,  variable-speed  motors,  with  special  reference 
to  rolling  and  paper  mills.  13. — Single-phase  versus  three- 
phase  traction  on  main  lines.  14. — High-tension  direct  current 
versus  single-phase  traction  on  suburban  lines.  15- — Overhead 
line  construction  for  electric  railways.  16. — Direct  production 
of  steel  from  ores  by  means  of  the  electric  furnace.  17. — 
Sterilization  of  water  by  processes  employing  electricity.  18. — 
Electricity  meters  with  special  reference  to  different  kinds  of 
loads.  19. — Government  control  of  meters.  20. — Rational 
methods  of  commercial  measurement  of  electric  power.  21. — 
The  problem  of  increasing  the  load-factor  of  central  stations. 
22. — Application  of  electricity  to  submarine  boats.  23. — Long¬ 
distance  wire  telephony.  24. — Wireless  telephony.  25. — Auto¬ 
matic  telephone  exchanges  as  a  means  of  economy  and  im¬ 
provement  in  telephonic  communication  in  large  cities.  26. — 
Secrecy  in  wireless  telegraphy.  27. — Present  and  future  de¬ 
velopment  of  electric  heating.  28. — Comparative  study  of  the 
direct  and  indirect  methods  of  taxing  electricity  in  different 
countries.  29. — Government  regulations  with  reference  to  the 
electric  transmission  of  power.  30. — Distribution  of  electric 
power  for  agricultural  purposes.  31. — The  various  systems  of 
multiple  telegraphy. 


A.  I.  E.  E.  Report  on  Bill  for  Licensing  Engineers. 

At  the  meeting  of  the  executive  committee  of  the  American 
Institute  of  Electrical  Engineers,  held  on  Feb.  28,  the  follow¬ 
ing  resolution  was  adopted: 

“Resolved,  That  the  executive  committee  of  the  American 
Institute  of  Electrical  Engineers  hereby  approves  the  action 
of  its  special  committee  in  reporting  against  the  adoption  by 
the  New  York  Legislature  of  any  bill  or  bills  requiring  the 
licensing  of  professional  engineers  in  the  State  of  New  York.” 

At  a  hearing  on  the  proposed  bill,  held  at  Albany,  March  i, 
the  following  officers  and  members  of  the  Institute  were 
present:  Messrs.  D.  C.  Jackson,  president;  Frank  J.  Sprague 
and  L.  B.  Stillwell,  past-presidents;  S.  D.  Sprong,  manager 
and  chairman  of  special  committee  on  proposed  legislation  for 
licensing  engineers,  and  Ralph  W.  Pope,  secretary.  There 
were  also  present  several  engineers  representing  other  societies. 
In  the  course  of  the  hearing  it  developed  that  the  conception 
of  the  idea  of  a  State  license  for  engineers  was  due  to  a  secret 
organization  known  as  the  “Technical  League,”  which  was 
represented  at  the  hearing  by  counsel.  Although  the  question 
was  directly  put,  the  name  of  neither  the  president,  the  secre¬ 
tary,  nor  any  of  the  members  was  revealed.  Mr.  Boiler,  presi¬ 
dent  of  the  American  Institute  of  Consulting  Engineers;  Col. 
Meier,  president  of  the  American  Society  of  Mechanical  Engi¬ 
neers;  Mr.  Spilsbury,  representing  the  American  Institute  of 
Mining  Engineers,  and  Mr.  Frank  J.  Sprague  and  Mr.  L.  B. 
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Stillwell,  of  the  American  Institute  of  Electrical  Engineers, 
opposed  the  bill.  About  two  hours  were  devoted  to  the  hear¬ 
ing.  The  opposition  was  vigorous  and  weighty,  but  the  bill 
may  have  political  support  which  is  not  apparent  on  the  sur¬ 
face.  Another  bill  with  a  similar  purpose,  known  as  the  Mc¬ 
Grath  bill,  is  in  the  hands  of  the  committee  on  public  education, 
which  is  entirely  distinct  from  the  committee  on  general  laws, 
which  conducted  the  hearing  of  March  i.  Chairman  Shortt 
stated  that  he  had  made  an  unsuccessful  attempt  to  bring  about 
a  joint  hearing  on  the  two  bills.  It  is  expected  that  a  second 
hearing  will  be  held  on  March  14.  The  opposition  of  the  In¬ 
stitute  is  based  on  the  fact  that  the  passage  of  the  bills  would 
have  a  deadening  effect  upon  the  profession  of  electrical  engi¬ 
neering  and  would  prevent  the  healthy  growth  and  development 
of  the  practical  applications  of  electricity. 


Industrial  Safety  Association. 


An  organization  to  promote  safety  from  accidents  in  factories 
and  shops  has  been  formed,  called  the  Industrial  Safety  Asso¬ 
ciation,  with  headquarters  in  the  Engineering  Societies  Build¬ 
ing,  29  West  Thirty-ninth  Street,  New  York  City.  As  stated  in 
the  constitution,  among  the  objects  of  the  association  are  to 
“prevent  accident  to  life,  limb  or  body  of  persons  engaged  in 
productive  industry,  and  in  the  occupations  contributory  there¬ 
to  in  which  mechanical  or  other  sources  of  power  are  em¬ 
ployed,”  and  “to  promote  the  health  and  well-being  of  persons 
engaged  in  the  wage-earning  processes  and  other  occupations 
of  life  by  disseminating  knowledge  of  sanitation  and  hygiene.” 
These  objects  will  be  served  by  the  association  through  the 
collection  of  knowledge  on  the  subjects  and  its  distribution 
among  the  members  and  the  public  generally  by  means  of 
publications,  lectures  and  other  educational  processes. 

A  collection  of  safety  devices,  models,  photographs,  etc.,  will 
be  maintained  on  exhibition  in  the  museums  in  New  York  and 
other  places.  The  principal  agency  for  carrying  the  ideas 
noted  into  practical  effect  is  to  be  a  monthly  publication  known 
as  the  Journal  of  Industrial  Safety,  which  is  to  present  designs 
of  safety  apparatus  and  do  a  general  educational  work  in 
hygiene  and  sanitation  for  factories.  The  first  issue  of  the 
Journal,  dated  February,  has  appeared,  and  in  addition  to  a 
salutatory  by  the  president  of  the  association,  contains  descrip¬ 
tive  articles  on  a  number  of  safety  attachments  and  devices. 
Following  are  the  officers  of  the  association :  President,  Prof. 
F.  R.  Hutton,  formerly  secretary  of  the  American  Society  of 
Mechanical  Engineers ;  vice-presidents,  Messrs.  T.  Commerford 
Martin,  Charles  Kirchhoff  and  Henry  R.  Towne;  managers, 
Messrs.  Philip  T.  Dodge,  Frank  E.  Law,  Arthur  Williams  and 
Ira  H.  Woolsen;  treasurer,  Mr.  Robert  A.  Franks,  president 
of  the  Home  Trust  Company. 

The  annual  membership  fee  is  $10,  and  the  income  of  the 
association,  aside  from  that  necessary  to  carry  on  its  routine 
work,  will  be  devoted  to  the  issue  of  safety  manuals  in  vari¬ 
ous  industries  and  the  upbuilding  of  a  museum  of  safety  in 
New  York  City.  The  standardization  of  design  for  safety  at¬ 
tachments  to  machines  will  be  a  function  of  committee  work  of 
the  association. 

Among  the  prominent  members  of  the  body  are  Mr.  An¬ 
drew  Carnegie,  Mr.  Henry  R.  Towne,  president  of  the  Mer¬ 
chants’  Association  in  New  York;  Col.  E.  D.  Meier,  president 
of  the  American  Society  of  Mechanical  Engineers;  Mr.  Philip 
T.  Dodge,  past-president  of  the  American  Society  of  Mechani¬ 
cal  Engineers;  Mr.  Frank  E.  Law,  vice-president  of  the  Fidelity 
&  Casualty  Company;  Mr.  Robert  A.  Franks,  financial  agent  of 
Mr.  Andrew'  Carnegie;  Dr.  Alexander  C.  Humphreys,  president 
of  Stevens  Institute;  Mr.  E.  A.  Stephens,  Hoboken;  and  Mr. 
David  Williams,  formerly  publisher  of  the  Iron  Age;  and 
among  electrical  men,  Messrs.  Arthur  Williams,  L  B.  Stillwell, 
T.  C.  Martin,  the  Commonwealth  Edison  Company  of  Chi¬ 
cago,  and  Herr  Hirschberg,  director  of  the  Allgemeine  Elek- 
tricitats-Gesellschaft,  of  Berlin. 


Boston  Electric  Vehicle  Campaign. 


As  announced  in  these  columns  last  week,  the  Edison  Electric 
Illuminating  Company  of  Boston  has  made  ready  for  a  cam¬ 
paign  in  the  interest  of  the  electric  vehicle  which,  in  breadth 
and  expenditure  involved,  is  the  most  important  work  of  the 
kind  yet  undertaken  by  a  central  station  in  this  country.  The  * 
campaign  was  formally  inaugurated  on  Friday  evening,  March 
3,  at  a  banquet  held  at  the  Hotel  Thorndike,  President  Charles 
L.  Edgar,  of  the  Boston  Edison  company,  presiding,  at  which 
full  details  were  made  public.  Almost  100  guests  of  the  Bos¬ 
ton  Edison  company  were  present,  including  local  and  other 
representatives  of  practically  every  electric  vehicle  manufac¬ 
turing  company  in  the  country,  together  with  representatives 
of  electric  manufacturing  and  storage-battery  companies  and 
of  the  electrical  press.  Among  others  present  were  Mr.  W. 
H.  Blood,  Jr.,  president  of  the  Electric  Vehicle  Association  of 
America;  Mr.  Louis  A.  Ferguson,  vice-president  of  the  Com¬ 
monwealth  Edison  Company,  Chicago,  and  Prof.  D.  C.  Jack- 
son,  of  the  Massachusetts  Institute  of  Technology. 

The  details  of  the  work  undertaken  were  outlined  by  Mr. 
E.  S.  Mansfield,  of  the  Boston  Edison  company,  and  by  Presi¬ 
dent  Edgar  in  his  opening  remarks  and  in  introducing  the 
various  speakers  of  the  evening.  A  strong  appeal  for  co-opera¬ 
tion  was  made  to  the  manufacturers  of  electric  vehicles,  and 
there  is  every  promise  that  this  will  be  secured  in  Boston,  and 
from  there  will  extend  to  other  cities  and  over  the  country  gen¬ 
erally,  thus  removing  one  obstacle  which  in  the  past  has  re¬ 
tarded  the  exploitation  of  the  electric  vehicle  under  the  aus¬ 
pices  of  the  central  station. 

The  Boston  Edison  compahy  has  already  placed  orders  for 
thirty-four  electrical  vehicles  of  various  kinds,  and  has  an¬ 
nounced  that,  as  soon  as  practicable,  all  the  horse  vehicles 
used  by  the  company  and  a  small  number  of  gasoline  vehicles 
it  now  has  will  be  displaced  by  electrics.  At  present  there  are 
not  far  from  150  horses  in  use.  Arrangements  have  been  com¬ 
pleted  for  an  extensive  and  systematic  advertising  campaign, 
which  was  inaugurated  on  Saturday,  when  all  the  daily  news¬ 
papers  printed  an  advertisement  on  the  subject  almost  a  full 
page  in  size,  a  reproduction  of  which  is  given  elsewhere. 

A  staff  has  been  organized  to  represent  to  merchants  and 
manufacturers  the  advantages  of  electric  vehicles,  and  an  in¬ 
spection  staff  will  be  organized  which  will  be  at  the  service  of 
the  users  of  vehicles.  A  public  garage  has  been  opened  at 
474  Atlantic  Avenue  where  cars  may  be  stored  and  will  be 
charged  at  a  flat  rate.  This  rate  will  include  also  the  care  of 
vehicles  and  their  maintenance  in  serviceable  condition,  except 
in  the  case  of  extensive  repairs.  The  service  of  the  garage 
will  be  under  the  supervision  of  the  Electric  Vehicle  Associa¬ 
tion  of  America,  which  will  see  that  an  efficient  service  is 
given.  It  is  not  the  intention  of  the  Boston  Edison  company 
to  conduct  this  garage  indefinitely,  but  to  dispose  of  it  after 
being  well  established  to  private  interests  if  it  is  thought  that 
this  will  be  to  the  advantage  of  those  interested  in  the  success 
of  the  electric  vehicle.  The  company  will  also  co-operate  with 
others  in  the  establishment  of  similar  garages  throughout  Bos¬ 
ton  and  the  suburban  territory.  Every  endeavor  will  be  made 
to  secure  the  close  co-operation  of  the  electrical  vehicle  manu¬ 
facturers  and  their  representatives.  To  this  end  regular  con¬ 
ferences  will  be  held  for  exchange  of  ideas  between  these  and 
members  of  the  staff  of  the  Edison  company.  The  latter  com¬ 
pany  also  will  aid  in  securing  competent  representatives  in 
Boston  of  electrical  vehicle  companies  not  having  any  office 
there  at  present. 

A  very  complete  system  for  recording  operative  data 
will  at  once  be  put  into  effect  and  will  be  applied  to  all  elec¬ 
tric  vehicles  operated  by  the  company.  In  addition  special  in¬ 
vestigations  will  be  made  of  the  cost  of  operating  various  types 
of  vehicles.  An  arrangement  is  under  consideration  by  the 
Massachusetts  Institute  of  Technology  whereby  research  work 
relating  to  technical  points  connected  with  electric  vehicles  will 
be  made  in  its  laboratories,  and  tests  of  vehicles  conducted  at 
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the  factories  or  elsewhere.  During  the  evening  President 
Edgar  announced  that  his  company  will  appropriate  $2,000  a 
year  for  three  years  for  the  expense  of  this  work. 

Mr.  William  H.  Blood,  Jr.,  president  of  the  Electric 
Vehicle  Association  of  America,  was  called  upon  by  Presi¬ 
dent  Edgar,  and  in  the  course  of  his  remarks  gave  some  obser¬ 
vations  made  during  a  recent  trip  as  to  the  ruggedness  of  the 
electric  vehicle.  He  found  many  electric  vehicles  in  Keokuk, 
la.,  which  has  perhaps  the  steepest  grades  of  any  city  in  this 
country.  In  the  southern  part  of  Illinois  and  Missouri  the  elec¬ 
tric  vehicle  was  successfully  operated  in  sections  where  during 
certain  periods  of  the  year  the  roads  were  almost  impassable 
for  horse  vehicles,  while  in  the  vicinity  of  Savannah  6  in.  of 
sand  in  the  roads  did  not  discourage  the  users  of  electric 
vehicles.  One  of  the  problems,  he  said,  which  the  electric  vehi¬ 
cles  had  to  face  was  that  of  proper  garages,  and  he  thought 
that  the  plan  devised  by  the  Boston  Edison  company  would 
furnish  a  solution  for  this.  The  question  of  rates  for  charg¬ 
ing  had  in  many  cases  been  a  serious  one,  but  he  considered 
that  this  matter  was  being  successfully  met.  In  most  cases, 
even  now,  it  is  not  necessary  to  make  a  special  rate  for  vehi¬ 
cle  charging,  as  the  power  rates  of  most  of  the  large  central 
stations  are  quite  low,  ranging  from  5  cents  per  kw-hour 
downward.  Some  Eastern  cities,  like  Boston,  are  seriously 
handicapped  by  the  street  traffic  regulations,  which,  on  account 
of  the  narrow  streets,  do  not  allow  owners  to  leave  their  cars 
standing  at  the  curb.  This  disadvantage  does  not  apply  in 
Western  cities,  and  possibly  some  arrangement  may  be  made 
in  Elastern  cities  whereby  automobiles  may  be  left  by  their 
owners  at  certain  designated  stands. 

Mr.  Blood  spoke  of  the  extreme  desirability  of  closer  co¬ 
operation  than  in  the  past  between  central  stations  and  electric 
vehicle  manufacturers.  As  an  illustration  of  the  present  lack 
of  such  co-operation  he  referred  to  a  recent  case  in  which  a 
central  station  had  written  to  him  asking  for  aid  in  the  pur¬ 
chase  of  three  electric  vehicles,  the  inquirer  having  not  even 
received  an  acknowledgment  of  letters  sent  to  manufacturers 
stating  that  he  was  in  the  market  for  vehicles.  In  another 
case  one  of  the  largest  central  stations  in  the  country  tele¬ 
graphed  him  that  they  wished  to  expend  $15,000  for  electric 
vehicles,  but  had  been  unable  to  secure  attention  from  manu¬ 
facturers. 

Mr.  Louis  Ferguson,  vice-president  of  the  Commonwealth 
Edison  Company  of  Chicago,  spoke  enthusiastically  of  the 
future  of  the  electric  truck.  A  recent  investigation  which  had 
been  made  in  Chicago  in  the  case  of  both  users  of  gasoline  and 
electric  trucks  showed  conclusively,  he  said,  that  the  latter  are 
the  more  economical.  He  compared  the  fields  of  the  two  types 
of  vehicles  with  high  tension  for  transmission  and  low'  tension 
for  distribution — the  gasoline  truck  being  adapted  for  long 
hauls  at  high  speed,  while  the  electric  truck  is  ideal  for  short 
hauls  at  lower  speed.  He  directed  attention  to  the  great  profit 
that  there  should  be  to  central  stations  in  electric  vehicle  serv¬ 
ice.  The  experience  in  Chicago  had  shown  that  the  average 
income  from  a  i-ton  truck  is  five  times  greater  than  that  from 
the  average  electrically  lighted  city  apartment,  while  the  in¬ 
come  from  a  larger  truck  was  comparable  with  that  from  an 
important  lighting  installation.  As  to  the  question  of  rates,  he 
considered  that  this  was  not  one  of  any  magnitude  in  the 
larger  cities,  where  the  power  rate  is  found  quite  satisfactory 
by  electric  vehicle  users,  who  made  no  demand  for  a  special 
vehicle  rate. 

Prof.  D.  C.  Jackson,  of  the  Massachusetts  Institute  of  Tech¬ 
nology,  referred  to  the  desirability  of  standardization  in  the 
electric  vehicle  industry  and  of  the  same  co-operation  among 
scientific  men,  engineers  and  manufacturers  which  had  been 
such  a  powerful  aid  in  the  development  of  the  electrical  indus¬ 
try  at  large.  The  present  superb  condition  of  that  industry 
was,  he  said,  in  no  small  part  to  be  ascribed  to  the  close  co¬ 
operation  on  the  part  of  every  element  engaged  in  it.  He 
thought  that  the  time  had  arrived  when  more  systematic  atten¬ 
tion  should  be  given  to  the  application  of  the  principles  under- 


l)ring  the  correct  design  and  operation  of  electric  vehicles.  He 
pledged  his  own  aid  and  that  of  the  Massachusetts  Institute  of 
Technology  in  assisting  in  research  work  and  investigation  in 
the  factory  and  garage  that  would  tend  to  advance  the  art  and 
secure  standardization  where  this  was  an  important  factor  in 
success. 

Among  others  who  addressed  the  meeting  were  Mr.  Herbert 
Lloyd,  president  of  the  Electric  Storage  Battery  Company;  Mr. 
Frank  L.  Dyer,  president  of  the  Edison  Storage  Battery  Com¬ 
pany;  Mr.  Robert  McA.  Lloyd,  vice-president  of  the  General 
Vehicle  Company;  Mr.  Hugh  M.  Wilson,  of  the  Electrical 
World,  and  Mr.  Charles  W.  Price,  of  the  Electrical  Review. 


A.  1.  £.  E.  Reception. 


Everyone  who  attended  the  reception  and  ball  held  by  the 
American  Institute  of  Electrical  Engineers  at  the  Hotel  Astor, 
New  York  City,  on  Feb.  28  voted  the  affair  a  complete  suc¬ 
cess  and  much  more  enjoyable  than  the  dinners  which  the 
Institute  has  held  annually  for  some  time  past, 
m  Abundant  opportunity  was  afforded  for  the  mem- 
bers  and  guests  to  renew  old  acquaintances  and  form 
new  ones. 

The  major  portion  of  the  evening  was  devoted  to 
]  dancing,  the  program  for  which  called  for  twenty- 
four  numbers.  Early  in  the  evening  the  dancing  was 
interrupted  for  a  time  to  permit  of  the  formal  pres¬ 
entation  of  badges  to  the  past-presidents,  which  was 
the  most  prominent  feature  of  the  function.  Presi¬ 
dent  D.  C.  Jackson,  who  made  the  speech  of  presen¬ 
tation,  outlined  briefly  the  history  of  the  Institute  by 
decades  and  mentioned  the  predominating  character¬ 
istics  of  each  of  his  predecessors.  The  speech  of 
acceptance  was  made  by  Mr.  T.  Commerford  Mar¬ 
tin,  the  senior  living  past-president,  who  acknowl¬ 
edged  the  great  honor  bestowed  upon  each  one 

selected  for  the  presidency  and  expressed  the  loyalty 
of  the  past-presidents  to  the  Institute.  In  addi- 

dition  to  Mr.  Martin  there  were  present  Messrs.  Frank 
J.  Sprague,  Louis  Duncan,  Carl  Hering,  Charles  P.  Stein- 

metz,  Bion  J.  Arnold,  John  W.  Lieb,  Jr.,  Schuyler  S.  Wheeler, 
Samuel  Sheldon,  Henry  G.  Stott  and  Lewis  B.  Still¬ 

well.  Letters  of  regret  at  their  enforced  absence  were  received 
from  others,  the  list  of  other  living  past-presidents  including 
Messrs.  Edward  Weston,  Elihu  Thomson,  Alexander  Graham 
Bell,  Edwin  J.  Houston,  Francis  B.  Crocker,  A.  E.  Kennelly, 
Charles  F.  Scott  and  Louis  A.  Furguson.  The  badge  is  simi¬ 
lar  in  general  design  and  proportion  to  the  badges  of  the 
associates  and  members  of  the  Institute,  but  diflFers  therefrom 
in  size  and  color.  It  occupies  about  one-fourth  the  area  of  the 
other  badges  and  consists  of  gold  letters  on  a  background  of 
white  instead  of  maroon  for  associates  and  dark  blue  for 
members. 


A.  I.  E.  E.  Meetings. 


The  monthly  meeting  of  the  American  Institute  of  Electrical 
Engineers,  which  will  be  held  in  the  Engineering  Societies 
Building,  New  York,  on  March  10,  will  be  devoted  to  the 
industrial  application  of  electric  motors.  Mr.  John  C.  Parker, 
of  the  Rochester  Railway  &  Light  Company,  will  present  a 
paper  containing  comments  on  the  fixed  cost  of  industrial 
generating  stations,  while  the  cost  of  industrial-motor  service 
will  be  discussed  in  a  paper  by  Mr.  A.  E.  Hibner. 

A  section  meeting  of  the  Institute  will  be  held  in  Toronto 
on  March  10,  when  the  papers  presented  at  the  New  York 
meeting  on  the  same  date  will  be  abstracted  and  discussed.  A 
local  meeting  of  the  Institute  will  be  held  in  Toronto  on  April 
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7.  At  this  meeting  a  paper  will  be  presented  by  Mr.  W.  S. 
Murray,  electrical  engineer  of  the  New  York,  New  Haven  & 
Hartford  Railroad  Company,  entitled  “Analysis  of  Electrifica¬ 
tion  and  Its  Practical  Application  to  Trunk  Lines  for  Freight 
and  Passenger  Operation.” 

A  new  section  of  the  Institute  has  been  formed  at  Detroit 
and  Ann  Arbor,  to  be  known  as  the  Detroit-Ann  Arbor  Sec¬ 
tion.  Prof.  C.  L.  de  Muralt  has  been  elected  chairman  of  this 
section  and  Prof.  Benjamin  F.  Bailey  secretary-treasurer. 


Proposed  Changes  in  National  Electrical  Code. 

The  electrical  committee  of  the  Underwriters’  National  Elec¬ 
tric  Association  will  meet  in  the  rooms  of  the  New  York 
Board  of  Fire  Underwriters,  123  William  Street,  New  York 
City,  on  March  22  and  23,  for  the  purpose  of  considering 
committee  reports,  proposed  changes  in  rules  and  miscellaneous 
suggestions  bearing  on  the  code.  It  has  always  been  the  aim  of 
the  electrical  committee  to  make  only  such  changes  as  are 
made  necessary  by  progress  in  the  art  or  such  as  have  been 
shown  by  some  field  experience  to  be  necessary  to  safeguard 
against  hazard.  The  longest  report  to  be  brought  up  for  con¬ 
sideration  is  that  of  the  committee  on  theater  wiring.  Much 
of  the  report  is  written  around  the  existing  rules,  which  have 
been  modified  slightly  in  places.  The  clause  defining  a 
theater  to  be  a  place  capable  of  seating  at  least  400  persons 
has  been  eliminated  for  the  reason  that  there  are  thousands 
of  moving-picture  theaters  holding  less  than  half  that  number. 
The  fine-print  notes  calling  attention  to  the  fact  that  many  of 
the  stipulations  are  solely  a  matter  concerning  the  protection 
of  the  person  and  should  therefore  be  left  to  the  discretion  of 
the  assured  have  also  been  eliminated.  The  number  of  re¬ 
ceptacles  in  borders  and  proscenium  sidelights  has  been  limited 
to  twenty-four  in  addition  to  the  limit  of  1320  watts  to  one  cut¬ 
out.  The  rating  of  stage  and  gallery  pockets  has  been  cut 
down  from  50  amp  to  35  amp  for  arc  lamps  and  15  amp  for 
incandescent  lamps,  and  different  plugs  must  be  employed. 

A  set  of  rules  has  been  formulated  governing  the  installation 
of  low-voltage  transformers  used  in  connection  with  low- 
voltage  lamps.  Where  the  voltage  does  not  exceed  27.5  the 
installation  of  fifty  receptacles  for  a  two-wire  sign  lighting 
circuit  is  permitted  provided  the  rated  capacity  of  the  wire  is 
not  exceeded.  For  interior  lighting  6  amp  and  twelve  sockets 
are  the  limits  set  for  fixture  work  with  flexible  cords ;  but 
where  No.  14  wire  is  carried  directly  to  sockets  and  no  flexible 
cords  are  likely  to  be  attached  the  limits  are  12  amp  and 
twenty- four  receptacles.  The  total  watt  input  for  any  one 
transformer  must  not  exceed  2000  watts  and  the  primary  leads 
must  be  fused  for  not  over  the  full-load  current.  The  com¬ 
mittee  on  cabinets  suggests  making  the  present  secqnd,  third 
and  fourth  fine-print  notes  following  No.  S4-a  mandatory. 
Tw'o  rules  are  added  and  others  are  modified  slightly. 

Rule  i-d,  on  the  installation  of  protective  devices  on  three- 
wire  direct-current  generators,  has  been  changed  to  read  as 
follows;  “Protection  for  three-wire  direct-current  generators 
must  consist  of  a  safety  device  placed  in  each  armature  direct- 
current  lead;  or  a  double-pole,  double-trip  circuit-breaker 
placed  in  each  outside  generator  lead  and  corresponding  equal¬ 
izer  connection ;  or  a  triple-pole,  triple-coil  circuit-breaker  con¬ 
nected  so  as  to  protect  the  neutral,  and  the  current  and  equalizer 
leads  on  one  side  of  the  machine ;  circuit -breaker  to  be  so 
designed  that  any  one  of  the  three  actuating  coils  will  com¬ 
pletely  disconnect  the  three  poles  of  circuit-breaker.” 

In  addition,  committees  on  fixtures  and  fixture  wiring,  auto¬ 
starters,  wiring  and  fusing  of  induction  motors,  switches  and 
cut-outs,  fitting  and  materials,  wireless  telegraph  apparatus, 
laboratory,  and  Rule  14-b,  have  recommended  changes  of  more 
or  less  importance.  The  suggested  changes  other  than  those 
made  by  committees  are  quite  numerous  and  have  to  do  with 
installation  rules  chiefly.  These  will  be  considered  by  the  elec¬ 
trical  committee  at  a  preliminary  meeting,  and  when  brought 


before  the  general  meeting  the  recommendation  of  the  com¬ 
mittee  will  be  given. 

The  meetings  begin  at  10  in  the  morning  and  all  interested 
in  the  installation,  manufacture  and  inspection  of  electrical 
equipment,  etc.,  are  welcome. 


Organization  of  a  N.  £.  L.  A.  Section  of  Pittsburgh. 

A  banquet  to  the  employees  of  the  Allegheny  County  Light 
Company  was  given  by  the  officers  at  the  Hotel  Duquesne, 
Pittsburgh,  at  6:30  p.  m.  Tuesday,  Feb.  28.  The  total  num¬ 
ber  of  employees  of  this  company  is  615,  and  150  of  these  em¬ 
ployees  accepted  the  invitation. 

A  section  of  the  National  Electric  Light  Association  was 
formed,  to  be  known  as  the  Allegheny  County  Light  Section, 
and  approximately  150  of  the  employees  joined  the  section. 
Prior  to  this  time  about  thirty-five  of  the  employees  were 
already  Class  B  members  and  therefore  the  section  started 
with  185. 

Mr.  H.  N.  Muller,  superintendent  of  distribution  of  the 
Allegheny  County  Light  Company,  acted  as  temporary  chair¬ 
man  ;  Mr.  W.  H.  Donkin,  general  contracting  agent  of  the 
same  company,  acted  as  temporary  secretary,  and  Mr.  James 
M.  Graves  as  temporary  treasurer. 

Mr.  H.  H.  Scott,  chairman  of  the  membership  committee 
of  the  N.  E.  L.  A.,  gave  a  history  of  the  organization,  telling 
of  its  growth  and  the  objects  for  which  the  association  was 
striving. 

Mr.  A.  R.  Granger,  of  Chester,  Pa.,  president  of  the  Pennsyl¬ 
vania  Electrical  Association,  followed  Mr.  Scott  and  told  of 
the  work  the  company  sections  were  doing,  particularly  the 
Philadelphia  Section,  and  also  dwelt  on  the  work  of  the  Penn¬ 
sylvania  association. 

Mr.  R.  S.  Orr,  general  superintendent  of  the  Allegheny 
County  Light  Company,  Mr.  W.  A.  Donkin  and  Mr.  F.  Uhlen- 
haut  also  spoke  briefly  and  pledged  their  best  efforts  to  make 
this  section  a  success. 


Phenomenal  Day  Peak  on  New  York  Edison  System 
Due  to  Snowstorm. 


The  Weather  Bureau’s  forecast  for  March  2  for  eastern 
New  York  and  New  England  was  “fair,  except  probably  snow 
flurries  in  extreme  north  portion,”  while  the  local  forecaster 
intimated  that  the  weather  in  New  York  City  would  be  fair 
with  brisk  west  winds.  As  a  matter  of  fact,  the  predictions 
in  the  main  were  not  amiss,  and  the  wind  was  northwest  from 
nine  in  the  morning  until  two,  when  it  shifted  to  west  and 
blew  from  that  direction  until  late  in  the  afternoon.  There 
were  no  lowering  clouds  on  the  horizon,  nor  were  there  any 
indications  of  an  atmospheric  disturbance.  About  3 :40,  how¬ 
ever,  the  system  operator  of  the  New  York  Edison  Company, 
scanning  the  heavens,  discerned  what  to  his  practised  eye  indi¬ 
cated  an  approaching  storm.  As  was  his  wont  under  the  con¬ 
ditions,  he  signaled  to  have  a  certain  number  of  boilers  and 
engines  got  under  way  in  anticipation  of  the  increased  load. 

With  most  remarkable  rapidity  and  fury  the  storm  broke 
over  the  lower  portion  of  Manhattan  and  within  the  next  few 
minutes  darkness  set  in  accompanied  by  a  heavy  fall  of  snow. 
The  signal  whistle  in  Waterside  Station  No.  i  shrieked  out  its 
orders,  and  whereas  a  few  minutes’  time  is  usually  allowed  for 
turning  over  the  engines,  the  signals  were  to  throw  in  five 
4000-kw  reciprocating  units  and  one  7000-kw  turbine  unit  im¬ 
mediately.  Over  in  Waterside  No.  2,  where  all  of  the  large 
steam  turbines  were  a  few  minutes  before  comfortably  loaded, 
every  unit  was  overloaded.  The  substation  operators  all  over 
the  city  in  endeavoring  to  keep  up  the  voltage  picked  up  every 
feeder  available  and  in  many  cases  were  ordered  by  telephone 
to  throw  in  the  batteries.  The  Duane  Street  substation,  in  ad¬ 
dition  to  the  rotary  converters  and  battery,  started  up  a  reserve 
3500-kw  steam  unit  to  tide  over  the  peak. 
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The  load  on  the  system  piled  up  with  most  astonishing 
rapidity.  At  3  ;45,  when  the  first  reserve  units  were  thrown  in, 
the  total  load  was  74.500  kw.  The  other  units  went  in  at  inter¬ 
vals  of  a  minute,  but  the  system  absorbed  the  energy  as  fast  as 
it  was  generated.  Within  five  minutes  after  the  storm  broke 
and  while  it  was  still  at  its  height  the  total  load  on  the  system 
had  leaped  to  124,500  kw.  In  other  words,  the  peak  piled  up 
at  the  rate  of  10,000  kw  a  minute  for  five  minutes  and  then 
stopped.  In  less  than  half  an  hour  after  this  40,000  kw  had  been 
dropped,  and  at  5:30,  just  before  the  evening  load  came  on,  the 
total  load  was  82,000  kw.  The  evening  peak  was  fully  20,000 
kw  less  than  the  peak  thrown  on  the  station  by  the  storm  of 
a  few  minutes. 

The  extra  load  (50,000  kw)  caused  by  the  suddenness  and 
blackness  of  the  storm  was  the  largest  ever  thrown  on  the 
system  in  so  short  a  time  and  under  such  circumstances,  and  the 
ease  and  certainty  with  which  it  was  met  speaks  well  for  the 
efficacy  and  management  of  the  New  York  Edison  system.  The 
company  is  at  present  rebuilding  Waterside  Station  No.  i,  re¬ 
placing  the  4000-kw  reciprocating  units  by  20,000-kw  turbines. 
Waterside  Station  No.  2,  therefore,  has  every  turbine  in  opera¬ 
tion  carrying  the  day  load  and  the  reciprocating  units  in  the 
older  station  are  merely  used  during  the  peak.  With  large  tur¬ 
bines  available  it  is  not  so  difficult  to  take  up  50,000  kw  in 
five  minutes,  but  with  reciprocating  engines  of  the  size  men¬ 
tioned  it  is  a  remarkable  feat. 

Electrical  Contractors  Entertained  by  Brooklyn 
Edison  Company. 

The  annual  dinner  extended  to  the  electrical  contractors  of 
Brooklyn  by  the  Edison  Electric  Illuminating  Company  of 
Brooklyn  was  held  in  the  Montauk  Club,  that  borough,  on 
Feb.  25.  The  large  banquet-room  of  the  club  was  none  too 
spacious  for  the  200  or  more  guests  of  the  company  and  a 
spirit  of  harmony  and  good  will  was  everywhere  apparent. 
After  partaking  of  an  elaborate  menu,  rendered  more  appe¬ 
tizing  by  a  number  of  popular  songs  interspersed  between 
courses  and  in  the  singing  of  which  all  joined,  speechmaking 
was  in  order.  Mr.  T.  I.  Jones,  the  company’s  general  sales 
agent,  acted  as  toastmaster.  Mr.  Jones  reviewed  the  past  and 
present  relations  of  the  Edison  company  with  the  electrical 
contractors  and  voiced  the  desire  of  the  company  for  close  and 
harmonious  dealings  between  the  two.  The  company  welcomed 
complaints  and  promised  to  go  over  any  grievance  with  the 
contractors  themselves  looking  to  an  amicable  settlement  of 
any  differences  which  might  exist. 

Mr.  W.  W.  Freeman,  vice-president  and  general  manager  of 
the  company,  then  addressed  the  contractors  and,  reiterating 
what  had  previously  been  said  about  the  company’s  desire  for 
close  co-operation  with  the  contractors,  suggested  that  the  old 
idea  of  electricity  being  a  luxury  be  dispelled  and  in  its  stead 
the  idea  of  electricity  as  a  modern  indispensable  be  substituted. 
Continuing  in  this  vein,  he  said  that  if  this  idea  could  be  rooted 
in  the  minds  of  owners  of  the  unwired  houses  of  the  city  it 
would  not  be  long  before  they  would  enjoy  the  comforts  of 
electricity  as  well  as  those  who  owned  more  modern  houses.  In¬ 
cidentally,  he  pointed  out  that  the  business  thus  obtainable  would 
represent  $7,500,000  to  the  Brooklyn  contractors  and  $2,000,000 
to  the  Brookl)rn  Edison  Company.  The  amount  involved  was, 
he  felt,  sufficient  to  warrant  the  united  and  best  efforts  of  both 
the  company  and  the  contractors. 

Mr.  R  J.  H.  Thiemer,  president  of  the  Kilowatt  Club,  spoke 
on  the  electrical  contractor  and  was  followed  by  Mr.  J.  C. 
Forsythe,  chief  inspector  of  the  New  York  Board  of  Fire 
Underwriters,  whose  topic  was  “The  Fire  Underwriters.”  Mr. 
Forsythe  pointed  out  that  in  New  York  at  least  no  extra  pre¬ 
mium  is  charged  the  owner  of  a  dwelling  because  of  the 
extra  hazard  due  to  the  presence  of  electric  wires.  He  depre¬ 
cated  any  movement  of  the  Underwriters  to  withdraw  their 
supervision  of  electric  installations  and  to  protect  themselves 
by  means  of  an  extra  charge,  although  he  intimated  that  such 


a  course  had  often  been  thought  of.  Mr.  C.  W.  Price,  of  the 
Electrical  Review,  in  a  short  speech  prophesied  that  soon  the 
coal  pile  in  the  cellar,  the  furnace  and  the  ash  man  would  be 
relics  of  the  past  and  that  electrically  stored  heat  would  come 
into  vogue.  He  said  that  experiments  with  this  end  in  view 
are  now  being  made.  The  last  speaker  of  the  evening  was  Mr. 
Andrew  McLean,  editor  of  the  Brooklyn  Citizen,  who,  after 
a  reminiscent  speech,  dwelt  on  the  future  of  Brooklyn.  His 
address  was  a  rousing  and  an  inspiring  one  and  was  well 
received. 

Boston  Automobile  Show  Opens. 

The  Boston  Automobile  Show  of  1911  was  opened  in  the 
Mechanics’  Building,  on  Huntington  Avenue,  on  the  evening 
of  March  4  and  will  continue  throughout  the  present  week. 
As  in  former  years,  the  show  is  under  the  auspices  of  the 
Boston  Automobile  Dealers’  Association  and  under  the  man¬ 
agement  of  Secretary  Chester  I.  Campbell,  of  that  organization. 
At  the  opening  on  Saturday  evening  many  thousands  of  in¬ 
vited  guests  viewed  the  exhibition,  which  is  the  largest  motor- 
vehicle  display  ever  made  in  the  city,  occupying  literally  every 
square  foot  of  area  available  in  the  halls,  COTridors,  basement 
and  galleries  of  the  building  and  requiring  overflow  space  in 
Horticultural  Hall.  The  electrical  decorations  are  unusually 
beautiful,  the  focus  of  attention  being*  the  main  hall.  In 
former  years  the  decorations  have  sometimes  been  so  substan¬ 
tial  as  somewhat  to  obstruct  the  larger  views,  but  this  year 
lightness  of  ornamentation  has  been  secured  without  sacrifice 
of  artistic  attractiveness.  The  chief  decorative  features  of  the 
main  hall  are  rows  of  fluted  columns,  those  in  the  center  being 
surmounted  by  gold  eagles  and  those  at  the  sides  being  sur¬ 
mounted  by  baskets  of  greenery  and  entwined  with  electrically 
illuminated  artificial  flowers.  Festoons  of  frosted-lamp  bulbs 
are  liberally  used.  Baskets  of  these  flowers  also  depend  from 
the  roof,  which  is  concealed  by  a  blue  canopy.  The  balcony 
fronts  are  of  marbleized  material  draped  with  greenery  and 
flow'ers ;  the  floor  covering  is  of  a  light  shade,  and  red  tints 
are  used  on  the  side  walls  with  effectiveness.  In  the  smaller 
exhibition  spaces  in  other  parts  of  the  building  a  large  use 
has  been  made  of  electrically  illuminated  flowers,  including 
well-disposed  maidenhair  fern,  and  along  the  walls  are  many 
paintings  of  motoring  scenes  in  this  country  and  Europe. 

About  400  exhibitors  are  showing  their  products,  which  in¬ 
clude  all  the  principal  pleasure  and  commercial  gasoline,  steam 
and  electric  vehicles,  and  the  widest  range  of  accessories.  A 
special  feature  of  the  show  is  the  extent  to  which  small  motors 
are  employed  to  operate  automobile  mechanisms,  both  in  the 
open  and  under  glass.  Many  motor-driven  frames  are  in  use 
in  connection  with  the  demonstration  of  auxiliary  apparatus, 
and  even  electric  heating  has  been  pressed  into  service  to 
produce  artificial  adverse  conditions  in  the  testing  of  speedom¬ 
eter  calibration.  A  great  increase  in  the  side,  tail  and  head¬ 
lighting  of  cars  by  tungsten  lamps  is  noticeable,  and  many 
exhibits  disclose  a  tendency  to  improve  the  sparking  equipment 
of  the  automobile  by  the  more  thorough  study  of  magneto  and 
coil  design.  Special  emphasis  is  given  at  the  show  to  the 
recent  opening  of  an  electric  vehicle  campaign  by  the  Edi¬ 
son  Electric  Illuminating  Company  of  Boston,  with  provision 
for  the  widest  publicity  of  the  company’s  aims  in  this  direction. 
The  principal  makers  of  electric  trucks  and  pleasure  vehicles 
are  showing  their  1911  models  under  conditions  certain  to 
arouse  a  larger  popular  interest  in  what  has  been  accom¬ 
plished  in  electric  vehicle  service  in  Boston,  and  particularly 
in  other  cities  where  extensive  applications  of  this  type  of  car 
and  truck  are  constantly  demonstrating  the  flexibility,  safety 
and  efficiency  of  the  service  given  by  electricity.  Special  at¬ 
tention  has  in  some  instances  been  given  to  the  improved  light¬ 
ing  of  electric  motor-truck  exhibits,  so  that  the  adaptability, 
finish  and  mechanical  perfection  of  these  machines  can  be 
more  quickly  appreciated.  Another  point  particularly  empha¬ 
sized  in  this  show  is  the  separate  classification  of  electric  vehi- 
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cles  in  the  bulletin-directory  of  exhibitors  and  in  the  prominent 
location  given  to  some  of  the  most  noted  makes  of  electric 
pleasure  vehicles.  The  public  is  also  being  more  fully  ac¬ 
quainted  with  the  number  and  location  of  electric  charging  sta¬ 
tions  in  the  eastern  Massachusetts  field,  and  there  is  evidence 
that  before  the  show  closes  the  gospel  of  electricity  will  be 
effectively  brought  home  to  many  who  have  formerly  failed 
to  recognize  that  the  gasoline-vehicle  field  has  certain  limita¬ 
tions  which  electricity  alone  can  overcome.  In  spite  of  the 
short  interval  of  time  which  has  elapsed  since  the  automobile 
shows  in  New  York  and  Philadelphia  a  number  of  new  devel¬ 
opments  in  apparatus  are  displayed  for  the  first  time  at  Bos¬ 
ton,  and  those  of  electrical  interest  are  mentioned  elsewhere 
in  this  issue. 


A.  I.  E.  E.  High-Tension  Papers. 


During  the  Pittsfield-Schenectady  mid-year  convention  of  the 
American  Institute  of  Electrical  Engineers,  held  on  Feb.  14. 
15  and  16,  one  of  the  technical  sessions  was  devoted  exclusively 
to  the  presentation  and  discussion  of  papers  relating  to  high- 
tension  transmission  problems.  The  four  papers  read  were 
written  by  Messrs.  J.  H.  Cunningham,  E.  E.  F.  Creighton,  G. 
Faccioli,  and  E.  I.  Buckholder  and  R.  H.  Marvin. 

Mr.  J.  Cunningham  described  the  design,  construction  and 
test  of  an  artificial  transmission  line  built  in  the  laboratory  of 
Union  College,  Schenectady.  The  line  consists  of  400  glass 
tubes,  each  6  in.  in  diameter,  %  in.  thick,  4.5  ft.  long,  wound 
with  240  turns  of  No.  8  copper  wire.  The  tube  is  lined  with 
tinfoil  to  provide  the  requisite  capacity.  The  complete  line 
capacity  is  1.135  microfarads;  inductance,  0.3944  henry,  and  re¬ 
sistance,  936  ohms.  It  has  a  natural  vibratory  period  of  360 
cycles  per  second  and  an  equivalent  length  of  130  miles;  its 
resistance  causes  it  to  correspond  to  a  130-mile  line  of  con¬ 
ductor  between  No.  i  and  No.  2  copper  wire. 

The  object  in  building  the  line  was  to  investigate  and  study 
the  various  transient  and  other  phenomena  in  connection  with 
switching,  sudden  change  of  load,  etc.  The  paper  contains  a 
number  of  oscillograms  taken  during  such  tests. 

In  his  paper  entitled  “Protection  of  Electrical  Transmission 
Lines”  Professor  Creighton  described  a  device  developed  for 
suppressing  the  arc  found  between  an  ungrounded  transmis¬ 
sion  line  and  the  ground.  When  such  an  arc  is  formed  by 
lightning  or  otherwise  it  persists  indefinitely  unless  special 
means  are  taken  to  suppress  it.  The  suppressor  is  a  device 
which  automatically  connects  to  the  ground  any  conductor  be¬ 
tween  which  and  the  ground  an  arc  may  be  formed.  It  consists 
merely  of  a  three-point  switch,  one  point  of  which  is  auto¬ 
matically  closed  when  the  voltage  between  one  conductor  and 
ground  on  a  three-phase  system  becomes  considerably  lower 
than  that  between  either  of  the  other  two  conductors  and 
ground.  It  is  operated  by  either  an  electrostatic  or  electromag¬ 
netic  selective  relay.  Interlocks  are  used  between  the  three  in¬ 
dependent  single-phase  switches  to  prevent  two  switches  from 
being  closed  simultaneously  and  thereby  causing  a  short-circuit. 
In  case  a  second  arc  is  formed  after  the  single-phase  switch 
is  closed  and  then  opened,  the  switch  is  automatically  closed 
again  and  locked  shut  until  opened  by  hand. 

In  addition  to  describing  the  arcing-ground  suppressor  the 
author  reported  the  results  of  observations  made  upon  the  sup¬ 
pressor  in  service  by  means  of  oscillographs.  He  stated  that  a 
collection  of  a  considerable  amount  of  data  shows  conclusively, 
on  analysis,  that  the  greatest  number  of  interruptions  in  light¬ 
ning-infested  localities  are  due  directly  and  indirectly  to  the 
single-arcing  ground  around  an  insulator,  or  in  cable  systems 
to  a  single  puncture  from  one  phase  to  the  cable  sheath.  The 
arcing-ground  suppressor,  backed  up  by  aluminum  arresters, 
will  prevent  interruption  of  service  and  damage  to  apparatus 
m  the  majority  of  these  cases.  This  improvement  should  in 
general  bring  the  service  above  the  existing  standards  or 
requirements. 

The  paper  by  Messrs.  Burkholder  and  Marvin  contained  a 


report  of  tests  made  upon  the  type  of  arcing-ground  sup¬ 
pressor  described  by  Professor  Creighton  as  used  on  the  44,000- 
volt  system  of  the  Southern  Power  Company.  The  tests  were 
made  to  determine  the  time  required  for  the  operation  of  the 
relay  and  the  various  operations  of  the  switch;  the  total  time 
an  arc  would  exist  over  an  insulator;  the  time  required  to  ex¬ 
tinguish  the  arc  after  the  switch  had  closed;  the  current  to 
ground  through  the  arc  over  an  insulator ;  the  current  to 
ground  through  the  grounding  switch,  and  to  ascertain  whether 
the  arc  could  be  extinguished  soon  enough  to  prevent  breaking 
or  injuring  the  insulator. 

Observations  which  were  made  by  means  of  oscillographs 
showed  that  the  current  in  both  the  arc  and  the  grounding 
switch  depends  upon  the  extent  of  the  lines  on  the  system 
This  result  was  expected,  as  these  currents  are  flowing  into  a 
capacity,  this  capacity  being  proportional  to  the  length  of  the 
lines. 

The  arc  was  extinguished  in  a  time  not  exceeding  one-half 
second  from  the  time  of  starting. 

The  insulator  was  uninjured,  thereby  showing  that  even  the 
very  heavy  arcs  produced  when  the  entire  system  is  on  will 
not  injure  the  insulator  when  extinguished  in  one-half  second. 

When  the  arc  was  extinguished  in  such  a  short  time  there 
was  no  disturbance  on  the  lines  or  interruption  of  service 
either  from  the  arc  or  the  operation  of  the  grounding  switch. 

Mr.  Faccioli  presented  a  paper  in  which  were  described  tests 
made  on  the  ioo,ooo-volt  system  of  the  Central  Colorado  Power 
Company.  The  measurements  were  made  at  the  generating 
station  at  Shoshone,  the  observations  being  made  on  the 
primary  side  of  the  transformers.  From  the  measured  total 
loss  the  corona  and  insulator  losses  were  determined  by  sub¬ 
tracting  the  known  value  of  transformer  loss  at  each  value  of 
voltage. 

The  following  .table  gives  an  idea  of  the  relative  importance 
of  the  transformer  losses  and  line  losses  as  observed  on  the 
153-mile  line  between  Shoshone  and  Denver; 


Kilovolts 
at  Shoshone. 

1 

Transformer  1 

Losses. 

Kilowatts. 

Corona  and 
Insulator  Losses. 
Kilowatts. 

80  ! 

24 

109 

90 

36 

341 

95 

43 

598 

100 

52 

1003 

105 

1  64 

j  1623 

It  was  found  that  the  corona  and  insulator  losses  over  the 
63.5-mile  section  between  Shoshone  and  Leadville  were  much 
less  than  proportional  to  the  reduction  in  the  length  of  line. 
Thus  at  80  kv,  90  kv  and  100  kv  the  losses  were  only  10.6  kw, 
37.9  kw  and  152.0  kw  respectively.  The  author  attributed  the 
enormous  increase  in  the  loss  throughout  the  longer  line  to 
the  fact  that  the  e.m.f.  at  the  distant  end  was  much  higher 
than  that  at  the  station  end,  while  the  measurements  were  made 
at  only  the  station  end. 

An  analysis  of  the  variation  in  loss  with  change  in  voltage 
showed  that  with  a  fair  degree  of  accuracy  the  loss  may  be 
said  to  vary  directly  as  the  square  of  the  excess  voltage  above 
a  certain  critical  value.  The  tests  covered  a  range  of  atmos¬ 
pheric  conditions  from  24.1  in.  to  24.7  in.  barometric  pressure 
and  from  21  per  cent  to  35  per  cent  humidity.  There  was  no 
observable  influence  of  the  so-called  “vapor-product”  on  the 
line  losses. 


Discussion. 

The  discussion  was  opened  by  Mr.  R.  D.  Mershon,  who  ex¬ 
pressed  some  doubt  as  to  the  probability  of  the  law  of  corona 
loss  at  e.m.fs.  above  a  certain  value  varying  with  the  square 
of  the  excess  e.m.f.,  as  suggested  by  Mr.  Faccioli.  He  ex¬ 
pressed  the  opinion  that  when  the  e.m.f.  exceeds  a  certain 
value  loss  is  produced  during  the  peak  of  the  wave  and  should 
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bear  a  certain  definite  relation  to  the  excess  of  the  peak  above 
a  certain  value.  Thus  the  excess  loss  would  not  vary  with  the 
square  of  the  excess  voltage,  but  as  a  more  complicated  func¬ 
tion  thereof.  He  stated  that  until  the  test  data  obtained  by  him 
some  years  ago  at  Niagara  Fails  had  been  modihed  by  taking 
into  consideration  the  so-called  “vapor-product”  unaccountable 
discrepancies  were  found  in  the  results.  However,  when  the 
vapor-product  was  properly  considered  the  results  were  thor¬ 
oughly  consistent,  even  when  obtained  under  extremes  of 
atmospheric  conditions. 

Mr.  L.  C.  Nicholson  described  a  form  of  device  employed  by 
the  Niagara,  Lockport  &  Ontario  Power  Company  for  short- 
circuiting  a  line  to  ground  when  an  arc  forms  between  this 
line  and  the  ground  across  an  insulator.  Use  is  made  of  an 
inclosed  fuse  about  6  ft.  long,  composed  of  No.  i6  copper  wire, 
which  is  placed  in  circuit  whenever  an  arc  forms  across  an 
insulation.  The  action  of  the  fuse  is  to  reduce  the  potential 
across  the  insulator  until  the  arc  disappears,  after  which  the 
arc  across  the  fuse  extinguishes  itself.  Since  this  device  has 
been  used  the  number  of  insulator  breakages  has  been  reduced 
to  about  2  per  cent  of  the  former  number. 

Mr.  T.  Reed  called  attention  to  the  convenience  and  adapta¬ 
bility  of  the  oscillograph  in  making  high-tension  tests,  as 
shown  more  particularly  by  the  results  reported  by  Mr. 
Faccioli.  As  developed  at  the  present  time  the  oscillograph 
can  no  longer  be  looked  upon  merely  as  a  laboratory  instru¬ 
ment,  since  it  can  be  transported  to  systems  in  actual  service 
and  employed  under  any  conditions  to  show  the  performance 
in  actual  use. 

Mr.  F.  W.  Peek.  Jr.,  called  attention  to  the  fact  that  although 
the  amount  of  moisture  in  the  atmosphere  may  have  little  effect 
upon  the  corona  losses  on  a  high-tension  transmission  line,  yet 
the  losses  are  enormously  affected  during  actual  storms,  and 
this  fact  cannot  be  ignored  in  considering  the  total  losses. 


Central-Station  Rates  Discussed  at  Boston. 


M  a  recent  legislative  hearing  in  Boston  before  the  commit¬ 
tee  on  public  lighting  various  aspects  of  the  central-station 
rate  problem  were  discussed  by  Mr.  Everett  VV.  Burdett,  coun¬ 
sel  for  the  Boston  Edison  company,  in  connection  with  House 
Bill  1131,  which  provides  that  all  electricity  furnished  to  any 
customer  except  a  municipality  shall  be  separately  metered  and 
charged  per  kw-hour  at  a  single  uniform  rate  for  heat  or  motors 
and  at  another  single  uniform  rate  for  lighting  to  all  custom¬ 
ers  without  regard  to  the  quantities  furnished  them  respectively. 
The  advocates  of  the  bill  claimed  that  large  differences  exist 
in  the  kw-hour  rate  which  consumers  in  Boston  pay  for  elec¬ 
tricity,  contrasting  the  low  unit  charges  which  large  establish¬ 
ments  obtain  with  the  higher  kw-rates  resulting  from  the  con¬ 
sumption  of  electricity  under  the  conditions  prevailing  in 
smaller  organizations.  It  was  contended  that  if  a  reduction  of 
3  cents  or  4  cents  should  be  made  in  the  maximum  net  price 
for  electricity  the  company  could  still  maintain  the  present 
rate  of  dividends. 

Mr.  Burdett  pointed  out  that  the  bill  is  an  attack  upon  a  sys¬ 
tem  of  doing  business  which  is  well-nigh  universal  in  the 
central-station  field.  He  stated  that  there  are  no  preferences 
whatever  shown  among  the  customers  of  the  Boston  Eldison 
company.  At  the  time  of  the  consolidation  of  the  Edison  com¬ 
pany  with  the  Boston  Electric  Light  Company,  in  1902,  there 
were  in  existence  over  2500  special  contracts  in  Boston,  and 
to-day,  after  nine  years  of  competition,  there  are  less  than 
twenty- five  special  contracts  in  existence.  Under  competition 
the  companies  were  forced  to  give  discriminatory  rates  or  lose 
business.  Since  the  consolidation  not  a  single  special  contract 
has  been  renewed  or  made. 

Taking  up  the  differential  system  of  rates,  Mr.  Burdett  agreed 
that  it  is  complex  and  difficult  to  understand,  but  said  that  it  is 
much  less  of  a  problem  than  the  differential  system  of  the 
railroads.  The  rates  of  the  Edison  company  are  made  up  by 
experts  who  study  every  question  in  connection  with  them,  and 


whose  only  object  and  hope  is  to  arrive  at  a  figure  which  can 
be  applied  in  all  cases  of  a  similar  character.  The  prices  vary 
only  with  the  conditions.  The  advocates  of  the  bill  brought 
up  the  schoolhouse-lighting  finding  of  the  Massachusetts  Gas 
and  Electric  Light  Commission,  pointing  to  the  different  prices 
paid  by  the  class  of  consumers  covered  in  the  educational  work 
of  the  city.  Mr.  Burdett  emphasized  the  point  that  in  the  sum¬ 
mer  a  schoolhouse  consumes  no  energy  for  lamps,  being  closed 
for  three  or  four  months  of  the  year,  and  in  the  winter  sea¬ 
son  the  hours  of  use  are  ordinarily  short.  The  department 
store  is  just  beginning  to  use  its  lamps  when  those  in  the 
schools  are  being  cut  off,  and  the  mercantile  use  of  energy  for 
lamps  is  of  great  volume. 

Mr.  Burdett  said  that  inquiries  sent  to  about  1300  central  sta¬ 
tions  in  America  and  to  300  in  Europe  disclosed  only  twenty- 
six  in  America  and  ten  in  England  where  there  was  not  posi¬ 
tive  evidence  of  the  use  of  a  differential  system  of  some  sort. 
Whether  the  customer  pays  one  amount  per  kw-hour  or  an¬ 
other  depends  entirely  on  how  much  he  uses  the  property  at  his 
disposal.  A  man  having  ten  lamps  in  his  store  will  pay  pre¬ 
cisely  the  same  price  per  kw-hour  as  the  man  with  1000  lamps 
if  he  will  burn  them  the  same  length  of  time.  The  company 
makes  its  money  principally  from  the  people  who  pay  the  lowest 
price  per  kw-hour.  Mr.  Burdett  closed  with  the  statement  that 
a  reduction  in  the  maximum  net  price  of  from  ii  cents  to  7 
cents  per  kw-hour  would  be  a  gross  injustice,  causing  the  com¬ 
pany  to  be  obliged  to  raise  the  price  per  kw-hour  of  electricity 
to  large  users,  with  the  further  result  that  loss  of  business 
would  entail  further  raises.  The  only  reason  why  the  com¬ 
pany  can  afford  to  sell  energy  to  a  large  majority  of  its  cus¬ 
tomers  at  a  flat  rate  of  ii  cents  is  because  those  who  pay 
less  than  ii  cents  give  the  company  enough  profit  to  enable  this 
to  be  done. 


Suggested  Public-Service  Commission  Law. 


The '  National  Independent  Telephone  Association,  which 
maintains  headquarters  at  193  Michigan  Avenue,  Chicago,  has 
issued  in  pamphlet  form  the  suggested  public-utilities  law,  for 
consideration  in  various  States,  recommended  at  the  recent 
convention.  The  proposed  form  of  statute  provides  for  the 
formation  of  a  public-service  commission  and  defines  its  duties 
as  well  as  those  of  public  utilities.  The  rights  of  a  public 
utility  are  also  set  forth.  The  suggested  law  provides  for  the 
compulsory  physical  connection  of  telephone  properties  so  situ¬ 
ated  as  to  make  such  connection  practicable,  should  public  con¬ 
venience  require  it. 


Proposed  Public-Service  Commissions  in  Illinois. 

Senator  S.  A.  Ettelson,  of  Chicago,  has  introduced  a  bill 
in  the  upper  house  of  the  Illinois  Legislature  providing  for 
two  public-service  commissions  for  the  State  of  Illinois,  after 
the  example  of  the  State  of  New  York.  These  commissions 
are  to  have  control  of  railroad,  interurban  and  street-railway, 
gas,  electric  service  and  telephone  companies  and  all  other 
corporations  engaged  in  furnishing  public-utility  service.  One 
of  them  is  to  have  supervision  of  such  companies  in  the  City 
of  Chicago,  its  members  to  be  appointed  by  the  Mayor  of  that 
city,  and  the  other  is  to  perform  a  like  service  for  public- 
service  enterprises  in  the  remainder  of  the  State,  the  members 
of  this  commission  to  be  appointed  by  the  Governor.  The  bill 
is  modeled  after  the  New  York  law,  and,  with  the  exception 
of  the  double-commission  feature,  is  very  similar  to  the  one 
introduced  at  a  previous  session  of  the  Legislature  by  Senator 
Ettelson,  but  which  failed  to  become  a  law.  This  bill  was 
summarized  in  the  Electrical  World  of  April  8,  1909,  page  851. 

As  announced  in  the  issue  of  this  journal  of  Feb.  23,  1911, 
page  475,  a  bill  has  been  introduced  in  the  lower  house  of  the 
Illinois  Legislature  by  Mr.  Rawleigh  to  give  the  existing  Rail¬ 
road  and  Warehouse  Commission  jurisdiction  over  public  utili- 


March  9,  1911. 


ELECTRICAL  WORLD. 


605 


ties  in  all  cities  not  having  a  population  of  200,000  or  more, 
thus  exempting  Chicago.  It  is  understood  that  an  effort  will 
be  made  to  combine  the  Ettelson  bill  in  the  Senate  and  the 
Rawleigh  bill  in  the  House. 

It  is  also  asserted  that  a  public-utility-commission  bill  drawn 
by  some  of  the  experts  in  corporation  law  at  the  University 
of  Illinois  will  be  introduced  in  the  upper  house  of  the  Illinois 
Legislature  this  week  by  Senator  John  M.  Chamberlin,  Jr.,  of 
East  St.  Louis. 


St.  Louis  Commission  Report  on  Rates. 


rhe  St.  Louis  Public  Service  Commission  submitted  to  the 
Municipal  Assembly  on  Feb.  17  its  report  on  the  subject  of 
rates  for  electric  energy  supplied  by  the  Union  Electric  Light  & 
Power  Company.  The  report  follows  a  valuation  of  the  prop¬ 
erty  of  that  company.  A  summary  of  the  conclusions  and 
recommendations  is  as  follows :  Maximum  rate,  9^  cents  per 
kw-hour.  Minimum  bill  for  consumers  paying  maximum  rate, 
50  cents  per  month.  Minimum  bill  for  all  other  consumers, 
$i  per  month.  Guarantees  abolished  except  in  cases  neces¬ 
sitating  special  investment.  Depreciation  charge,  5  per  cent  per 
annum.  Net  return  above  depreciation  charge  on  property  in 
service  of  general  consumers,  8  per  cent  per  annum. 

The  earning  value  of  the  property  in  the  service  of  general 
consumers  was  computed  by  the  commission  at  $13,441,360. 
The  earning  value  of  the  property  in  the  service  of  the  United 
Railways  Company  of  St.  Louis  was  figured  at  $2,693,033.  The 
total  earning  value  assumed  by  the  commission,  therefore,  was 
$16,134,393.  In  addition  the  company  has  submitted  a  state¬ 
ment  of  additions  to  property  from  the  date  of  the  commis¬ 
sion’s  inventory  to  Jan.  i,  1911,  which  make  the  total  value  as 
of  that  date,  undepreciated  for  condition,  $17,857,078. 


Wisconsin  Commission  News. 


In  the  matter  of  the  complaint  brought  by  members  of  the 
National  Travelers’  Association  against  the  Wisconsin  Tele¬ 
phone  Company,  in  which  it  was  contended  that  the  extra 
charge  of  5  cents  for  outgoing  telephone  calls  from  hotel 
rooms  in  the  City  of  Milwaukee  was  a  discrimination  and  in 
violation  of  the  published  tariffs  of  the  Wisconsin  Telephone 
Company,  the  commission  has  rendered  a  decision  in  favor  of 
the  petitioners.  Under  this  ruling  hotels  cannot  levy  an  extra 
charge  for  the  use  of  room  telephones  and  the  telephone  com¬ 
pany  has  been  ordered  to  cancel  all  contracts  entered  into  with 
hotelkeepers  subsequent  to  April  i,  1907,  in  which  is  contained 
the  lO-cent  outgoing-message  charge. 

The  case  of  Mr.  J.  J.  Lamb  versus  the  Eastern  Wisconsin 
Railway  &  Light  Company  was  dismissed  by  the  Railway  Com¬ 
mission.  The  petitioner  alleged  that  the  fares  over  the  respon¬ 
dent’s  interurban  line  between  P'ond  du  Lac  and  Oshkosh  were 
excessive;  that  the  fare  zones  were  not  equitably  apportioned. 
Until  recently  the  territory  served  by  the  interurban  line  was 
divided  into  six  fare  zones  with  a  fare  of  10  cents  for  each 
and  an  additional  charge  of  5  cents  for  each  additional  zone 
entered.  Recently  the  number  of  zones  has  been  Increased  to 
eight,  with  a  fare  of  5  cents  for  each.  The  petitioner  alleged 
that  the  new  arrangement  had  increased  the  total  fare  from 
his  territory  to  the  City  of  Oshkosh  inasmuch  as  this  territory 
is  now  located  in  the  middle  of  a  zone  instead  of  at  the  end  of 
one  as  formerly.  The  commission,  however,  found  no  evi¬ 
dence  of  discrimination  in  the  location  of  the  new  zones.  In 
this  connection  the  commission  called  attention  to  the  fact  that 
this  system  was  the  only  feasible  one  upon  which  to  base  a 
schedule  of  interurban  fares,  provided,  of  course,  that  the  zone 
limits  are  fixed  without  discrimination  and  that  a  certain  over¬ 
lapping  of  fare  zones  is  permitted. 

I'he  commission  has  authorized  the  Lake  Geneva  &  Lake 
Delevan  Electric  Company  to  issue  stock  and  notes  or  bonds 
as  follows:  Two  hundred  thousand  dollars  par  value  of  notes 
or  bonds,  to  bear  interest  at  the  rate  of  7  per  cent  per  annum 


and  to  mature  in  two  years  from  date;  500  shares  of  cumu¬ 
lative  7  per  cent  preferred  stock,  of  the  par  value  of  $100 
each;  1170  shares  of  common  stock,  of  the  par  value  of  $100. 
The  funds  to  be  derived  from  the  sale  of  the  stock  and  bonds 
are  to  be  used  for  the  purpose  of  paying  organization  expenses 
and  all  other  expenses  incident  to  the  construction  and  equip¬ 
ment  of  a  line  of  electric  railway  between  the  village  of  Wal¬ 
worth  and  the  City  of  Delevan,  all  in  Walworth  County, 
Wisconsin. 


Massachusetts  Commission  News. 


The  Massachusetts  Railroad  Commission  has  received  a  peti¬ 
tion  from  Mayor  John  F.  Fitzgerald,  of  Boston,  asking  for  an 
investigation  and  readjustment  of  the  transfer  facilities  in  use 
on  the  system  of  the  Boston  Elevated  Railway  Company.  A 
number  of  subsidiary  petitions  are  transmitted  to  the  board  by 
the  Mayor  with  his  communication.  It  is  probable  that  an  ex¬ 
haustive  study  will  be  made  of  the  transfer  situation  in  Boston, 
which  is  one  of  the  most  elaborate  and  complete  in  the  world. 
A  provisional  hearing  date,  March  28,  has  been  assigned  by 
the  commission.  The  Railroad  Commission  has  approved  the 
issue  by  the  Boston  &  Worcester  Street  Railway  Company  of 
3972  shares  of  additional  capital  stock  at  a  price  of  $110  per 
share,  to  be  used  for  payment  of  outstanding  stock  of  the  com¬ 
pany,  for  land  damages  incurred  in  the  double-tracking  of  the 
company’s  line  in  Framingham  and  for  the  payment  of  the  cost 
of  various  additions  and  improvements. 

A  hearing  was  given  on  March  2  by  the  special  committee 
of  the  Legislature  on  public  utilities  upon  various  bills  pro¬ 
viding  for  changes  in  the  organization  or  administration  of  the 
public-utility  commissions  of  the  State.  Secretary  J.  B.  East¬ 
man,  of  the  Boston  Public  Franchise  League,  made  the  prin¬ 
cipal  argument,  and  urged  the  passage  of  legislation  which 
would  determine  the  advisability  of  forming  a  public-utilities 
commission  through  an  investigation  of  the  work  and  meth¬ 
ods  of  the  present  tribunals.  He  contended  that  the  decisions 
of  the  Wisconsin  and  New  York  commissions,  particularly  in 
railroad  and  electric  railway  matters,  are  more  thorough  than 
those  issued  in  Massachusetts;  pointed  out  the  tendency  in  the 
latter  State  to  refer  important  merger,  transit  and  electrifica¬ 
tion  questions  to  special  short-lived  tribunals,  and  urged  the 
need  of  authorizing  the  preser^  bodies  to  retain  more  expert 
assistance.  Representative  Cushing  spoke  briefly  in  opposi¬ 
tion,  pointing  out  that  conditions  in  Massachusetts  are  radi¬ 
cally  different  from  those  in  other  States,  and  that  the  practice 
of  the  Massachusetts  tribunals  is  and  long  has  been  entirely 
satisfactory  to  the  public. 


Maryland  Commission  News. 


The  Maryland  Public  Service  Commission  has  received  an 
application  from  the  Consolidated  Gas,  Electric  Light  &  Power 
Company,  of  Baltimore,  for  permission  to  issue  $1,500,000  in 
bonds.  The  revenue  derived  from  the  sale  of  these  bonds  will 
be  devoted  to  the  purchase  and  cancellation  of  $760,000  pre¬ 
ferred  stock,  the  market  value  of  which  is  $105,  and  to  pur¬ 
chase  property  for  the  expansion  of  the  plant. 

The  Cambridge  Board  of  Trade  has  submitted  a  complaint 
to  the  commission  requesting  an  investigation  of  the  methods 
of  the  Diamond  State  Telephone  Company.  It  is  specifically 
charged  that  J.  G.  Mills,  president  of  the  complaining  Board 
of  Trade,  receives  private  line  service  for  $12  a  year,  while 
George  B.  Pfeiffer  and  others  are  required  to  pay  $24  for  the 
same  service.  The  Board  of  Trade  especially  directs  the  com¬ 
mission’s  attention  to  the  difference  in  the  rates  at  Cambridge 
and  at  Salisbury.  Service  to  residents  of  Salisbury,  it  is 
charged,  is  at  the  following  rates ;  Business  service,  $25  per 
year;  private  line  telephone,  $15  per  year.  The  Cambridge  rates 
are :  Business  service,  $36  per  year ;  private  line  telephone, 
$24  per  year,  and  party  line,  $18  per  year. 
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A  protest  has  been  laid  before  the  commission  against  the 
rates  charged  for  supplying  electric  energy  to  the  Profesisonal 
Building  on  North  Charles  Street.  It  was  asked  that  the 
protest  be  made  a  part  of  the  general  complaint  which  the 
City  of  Baltimore  is  expected  to  file  against  the  company  in 
the  near  future. 

it  has  been  rumored  that  Governor  Crothers  will  appoint 
James  M.  Ambler,  chairman  of  the  Public  Service  Commission, 
to  a  vacancy  on  the  Supreme  Bench  of  Baltimore.  There  are 
many  who  would  regret  to  see  Mr.  Ambler  leave  the  Public 
Service  Commission  just  as  the  commission  is  getting  in  touch 
with  the  important  work  which  it  is  called  upon  to  do. 


New  York  Commission  News. 


The  Public  Service  Commission,  Second  District,  has  served 
upon  the  Black  River  Telephone  Company  the  complaint  of 
the  village  board  and  citizens  of  Lowville  alleging  that  the  rates 
now  charged  by  that  company  in  the  village  of  Lowville  are  in 
violation  of  the  terms  of  a  franchise  granted  to  the  company. 
The  franchise  in  question  was  granted  in  1900  and  provided 
for  a  rate  of  $15  per  year  for  business  places  and  not  to  exceed 
$10  per  year  for  residences.  The  complaint  alleges  that  the 
new  tariff  provides  for  rates  in  Lowville  at  a  maximum  of  $3 
per  month  for  business  houses  and  $1.75  per  month  for  resi¬ 
dences,  scaled  down  to  $3  per  month  for  four-party  business 
lines  and  $1.25  for  four-party  residence  lines.  The  company 
has  been  given  twenty  days  in  which  to  answer  the  complaint. 

.\  hearing  will  be  given  at  Albany  this  week  on  the  applica¬ 
tion  of  the  Richfield  Springs  Electric  Light  &  Power  Com¬ 
pany  for  authority  to  issue  a  mortgage  for  $100,000  and  to 
issue  $50, OCX)  in  5  per  cent  bonds  to  be  secured  by  said 
mortgage. 

The  transfer  has  been  authorized  by  merger  to  the  New 
York  Telephone  Company  of  all  the  property  and  rights  of  the 
Jefferson  County  Telephone  Company.  As  a  result  of  this 
transfer  and  merger  the  City  of  Watertown  will  have  one  tele¬ 
phone  system  instead  of  two  as  at  present. 

The  commission  has  approved  of  the  transfer  by  the  New 
York  Telephone  Company  to  the  Otsego  &  Delaware  Tele¬ 
phone  Company  of  certain  franchises  or  rights  of  the  Cen¬ 
tral  New  York  Telephone  &  Telegraph  Company  assigned  to  the 
New  York  Telephone  Company  in  the  City  of  Oneonta,  vil¬ 
lages  of  Unadilla,  Laurens,  Cooperstown  and  Richfield  Springs, 
in  the  county  of  Otsego,  and  village  of  Walton,  in  the  county  of 
Delaware.  The  sum  of  $98,000  was  paid  for  the  property  and 
rights  conveyed.  The  commission  holds  that  its  approval  of 
the  transfer  of  the  physical  properties  was  not  required  by  the 
Public  Service  Commissions  law,  and  has  dismissed  the  joint 
petition  of  these  companies  so  far  as  it  relates  to  the  approval 
of  the  transfer  of  the  physical  properties. 

The  transfer  by  merger  to  the  New  York  Telephone  Com¬ 
pany  of  all  the  property  and  rights  of  the  Trumansburg  Citi¬ 
zens’  Telephone  Company  has  been  approved.  The  Trumans¬ 
burg  Company  was  engaged  in  conducting  a  telephone  plant 
and  system  in  the  village  of  Trumansburg,  Tompkins  County. 

The  transfer  by  the  New  York  Telephone  Company  to  the 
Allegany  County  Telephone  Company  of  franchises  or  rights 
granted  to  the  New  York  &  Pennsylvania  Telephone  &  Tele¬ 
graph  Company  by  the  Board  of  Trustees  of  the  villages  of 
Wellsville  and  Andover  has  been  approved.  The  commis¬ 
sion  holds  in  this  case  also  that  the  consent  of  the  commission 
is  not  required  for  the  transfer  of  the  physical  properties.  The 
Allegany  County  Telephone  Company  is  to  pay  $35,000  to 
the  New  York  Telephone  Company  for  the  property  and  rights 
conveyed. 

The  commission  has  dismissed  the  joint  petition  of  the  .Am¬ 
sterdam  Automatic  Telephone  Company  and  the  New  York 
Telephone  Company  for  the  approval  of  the  transfer  of  the 
real  estate,  physical  plant  and  property  of  the  Amsterdam  Auto¬ 
matic  Telephone  Company  to  the  New  York  Telephone  Com¬ 


pany.  The  commission  holds  that  it  has  no  power  or  jurisdic¬ 
tion  to  consent  to  or  forbid  the  transfer  of  the  physical  prop¬ 
erty  of  one  telephone  company  to  another,  its  power  being 
limited  to  controlling  the  transfer  of  franchises  from  one  such 
company  to  another  such  company.  The  proposition  submitted 
to  the  commission  did  not  propose  that  the  corporate  existence 
of  the  Amsterdam  Automatic  Telephone  Company  should  be 
surrendered  or  merged  or  to  transfer  to  the  New  York  Tele¬ 
phone  Company  any  of  its  franchises. 


CURRENT  NEWS  AND  NOTES. 


Minnesota  Convention  Next  Week. — As  previously  an¬ 
nounced,  the  annual  convention  of  the  Minnesota  Electrical 
■Association  will  be  held  in  the  St.  Paul  Hotel,  St.  Paul,  Minn., 
on  March  14,  15  and  16. 


Electric  Meter  Tests. — Of  8314  tests  of  electric  meters 
reported  during  December,  1910,  to  the  New  York  Public 
Service  Commission,  Second  District,  6745,  or  81.13  per  cent, 
w'ere  accurate;  485,  or  5.83  per  cent,  were  fast;  and  1084,  or 
13.04  per  cent  were  slow. 


Electric  Sign  Ordinance  in  Los  Angeles. — Los  Angeles 
has  an  ordinance  prohibiting  overhead  electric  signs  of  a  height 
greater  than  20  ft.  Owners  of  electric  signs  have  questioned 
the  validity  of  the  ordinance,  but  the  law  has  been  upheld  so 
far,  although  not  passed  upon  by  the  highest  court. 


Voltage  Regulation. — An  investigation  by  the  Wisconsin 
Public  Service  Commission  developed  some  striking  instances 
of  voltage  non-regulation,  but  a  central  station  in  Canada 
appears  to  hold  the  record  for  haphazard  voltages.  In  this 
case  the  company  is  allowed  a  variation  of  5  volts  either  side 
of  normal,  but  the  city  electrician  has  reported  that  tests  show 
a  voltage  range  from  98  to  134. 

Municipal  Plant  in  Pasadena. — The  municipal  electric 
lighting  plant  at  Pasadena,  Cal.,  has  made  a  report  to  the 
City  Council  for  the  six  months  ended  Dec.  31,  1910.  This 
report  shows  the  plant  to  have  gained  over  50  per  cent  in 
“net  receipts,”  compared  with  the  corresponding  period  of  the 
year  before.  This  is  notwithstanding  the  fact  that  in  the 
earlier  period  the  base  rate  was  7  cents  a  kw-hour,  while  it 
was  only  5  cents  for  the  period  covered  by  the  present  report. 
The  average  number  of  customers  for  the  period  was  3273,  as 
compared  with  1420  for  the  year  before. 


Electricity  in  Rural  Districts. — The  recently  appointed 
committee  of  the  National  Electric  Light  Association  on 
“electricity  in  rural  districts”  consists  of  Messrs.  John  G. 
Learned,  North  Shore  Electric  Company,  205  LaSalle  Street. 
Chicago,  chairman;  E.  P.  Edwards,  General  Electric  Com¬ 
pany,  Schenectady,  N.  Y. ;  J.  E.  Schuff,  Lincoln  Gas  & 
Electric  Company,  Lincoln,  Neb. ;  S.  M.  Kennedy,  Southern 
California  Edison  Company,  Los  Angeles,  Cal.;  J.  B.  Lukes, 
Stone  &  Webster  Boston;  H.  L.  Montgomery,  Auburn 
Light,  Heat  &  Power  Company,  Auburn,  N.  Y. ;  Herman  Rus¬ 
sell,  Rochester  Railway  &  Light  Company,  Rochester,  N.  Y., 
and  H.  J.  Buell,  Northern  Colorado  Power  Company,  Denver, 
Col.  This  committee  held  a  meeting  in  Chicago  on  Jan.  23  and 
outlined  its  work,  making  each  member  responsible  for  the 
collection  of  data  in  a  certain  territory.  The  members  of  the 
committee  have  already  collected  many  valuable  data  and  there 
is  no  doubt  that  they  will  make  a  useful  and  instructive  report. 
Chairman  Learned  asked  all  central-station  men  to  co-operate 
with  the  committee  and  send  to  the  nearest  member  of  it  any 
information  that  they  may  possess  in  relation  to  the  subject. 
The  committee  is  particularly  desirous  of  securing  data  and 
pictures  of  electrical  farm  installations. 
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The  Electric  Vehicle  on  the  Slope. — About  700  electric 
vehicles  are  now  in  use  in  various  cities  and  towns  of  the 
Pacific  States.  The  largest  number  is  in  Los  Angeles,  where 
there  are  between  350  and  400  pleasure  vehicles. 


Hydroelectric  Development  in  India. — The  Tata  Hydro¬ 
electric  Power  Supply  Company  has  been  organized  at  Bom¬ 
bay,  India,  to  construct  a  hydroelectric  plant  at  Lanavla  at 
the  top  of  the  Western  Ghats  to  transmit  energy  ninety  miles 
to  Bombay.  The  initial  installation  will  consist  of  three  10,000- 
hp  units,  the  final  equipment  being  five  io,ooo-hp  units  to  be 
installed  at  a  total  cost  of  $3,000,000. 


London  Electrical  Exhibition. — What  will  be  the  largest 
event  of  its  kind  ever  held  in  England  will  take  place  from 
Sept.  23  to  Oct.  21  in  the  Third  Triennial  Exhibition  of  Elec¬ 
trical  Engineering  and  Machinery  at  Olympia,  London.  The 
exhibition,  which  will  be  international  in  character,  is  being 
promoted  by  the  large  English  electrical  manufacturers,  through 
their  association,  the  National  Electrical  Manufacturers’  Asso¬ 
ciation. 


Electric  Light  for  Dry-Cleaning  Establishments. — Dry- 
cleaning  establishments,  where  gasoline,  naphtha,  benzine  or 
other  volatile  oils  are  used  to  clean  clothing  or  other  fabrics, 
are  regulated  in  Chicago  by  a  recently  adopted  ordinance.  One 
provision  of  the  law  requires  that  every  building  used  for  a 
dry-cleaning  plant  shall  be  lighted  by  incandescent  lamps  hav¬ 
ing  keyless  sockets  and  protected  by  vapor-tight  outer  globes. 
No  open  light  or  flame  of  any  kind  is  allowed. 


Neighborhood  Steam  Supply  in  Chicago. — The  Adams 
Generating  Company,  of  Chicago,  has  been  permitted  by  an 
ordinance  of  the  City  Council  of  Chicago  to  lay  a  12-in.  steam 
pipe  and  a  5-in.  return  pipe  across  Adams  Street,  between 
State  and  Dearborn  Streets,  and  5  ft.  below  the  surface  of  the 
street.  These  pipes  are  to  be  used  solely  for  conveying  steam 
for  power  and  heating  from  the  plant  of  the  Adams  Generat¬ 
ing  Company  in  the  rear  of  74-78  Adams  Street  to  the  build¬ 
ing  of  The  Fair  department  store. 


Wireless  Telegraphy  for  the  Falkland  Islands. — Situated 
in  the  South  Atlantic,  remote  from  the  customary  lines  of 
ocean  travel,  the  Falkland  Islands  are  seldom  visited  and  have 
only  infrequent  communication  with  the  rest  of  the  world. 
However,  it  is  announced  that  a  wireless-telegraph  station  is 
to  be  erected  in  Stanley,  the  capital  of  the  islands,  so  that 
communication  will  be  established  with  ships  passing  at  con¬ 
siderable  distances  and  possibly  with  some  of  the  land  wireless 
stations.  Thus  the  use  of  this  modern  invention  will  go  a 
long  way  to  relieve  the  isolation  of  the  Falklanders. 

Electrical  Waterworks  Pumping  in  Chicago. — The  Bureau 
of  Engineering  of  the  City  of  Chicago  is  making  an  inquiry, 
under  the  direction  of  the  commissioner  of  public  works, 
into  the  subject  of  using  electrically  operated  centrifugal  pumps 
as  a  part  of  the  municipal  water-supply  equipment.  In  the 
meantime,  and  as  a  practical  demonstration,  the  City  Council 
has  appropriated  $60,000  for  the  installation  of  two  electric 
pumps  at  the  West  Side  pumping  station  on  Ashland  Avenue 
near  Twenty-second  Street.  Energy  to  operate  these  pumps  is 
to  be  obtained  from  the  hydroelectric  plant  of  the  Sanitary 
District. 


Industrial  Electrical  Engineering. — The  Worcester  Poly¬ 
technic  Institute  is  offering  an  elective  course  in  industrial 
electrical  engineering  during  the  last  half  of  the  senior  year. 
It  IS  intended  in  this  course  to  take  up  the  proper  method  of 
applying  motors,  the  size  and  type  of  motors  best  suited  to 
specific  conditions,  the  cost  of  operation,  the  load  factor  of  the 


manufacturing  concern,  energy  rates  and  other  items  which 
influence  the  application  of  the  motor  to  the  work  to  be  done. 
In  addition  to  motor  drive,  consideration  will  be  given  to 
special  applications  of  electricity,  including  welding,  electric 
furnaces  and  electric  vehicles. 


National  Electrical  Credit  Association. — The  next  annual 
meeting  of  the  National  Electrical  Credit  Association  will  be 
held  in  the  King  Edward  Hotel,  Toronto,  Ont.,  June  l  and  2. 
Mr.  F.  P,  Vose,  1343  Marquette  Building,  Chicago,  is  secretary 
of  the  association. 


Opening  of  New  York  Chemists’  Building. — Exercises  in 
connection  with  the  formal  opening  of  the  Chemists’  Building 
in  New  York  will  be  held  on  March  17,  18  and  19.  Addresses 
will  be  made  by  Prof.  Charles  Baskerville,  as  chairman  of  the 
New  York  Section  of  the  American  Chemical  Society;  Mr. 
E.  A.  Sperry,  as  chairman  of  the  New  York  Section  of  the 
American  Electrochemical  Society,  and  Dr.  Charles  F.  McKenna, 
as  chairman  of  the  New  York  Section  of  the  Society  of 
Chemical  Industry.  Addresses  and  lectures  will  also  be  de¬ 
livered  by  Prof.  R.  B.  Moore,  Prof.  Jacques  Loeb,  Dr.  W.  R. 
Whitney,  Prof.  E.  F.  Smith,  Dr.  W.  P.  Mason  and  Dr. 
Charles  F.  Chandler. 

Operating  Agreement  Between  Chicago  Suburban  Rail¬ 
ways. — The  Southern  Street  Railway  Company  and  the 
Chicago,  Riverside  &  La  Grange  Railroad  Company  have  en¬ 
tered  into  an  agreement  whereby  the  Southern  line  may  oper¬ 
ate  its  cars  over  the  Riverside  tracks  in  Twenty-second  Street, 
Chicago,  between  South  Fortieth  Avenue  and  South  Forty- 
sixth  Avenue.  The  Southern  company  agrees  to  rehabilitate 
the  tracks  under  the  direction  of  the  Board  of  Supervising 
Engineers,  Chicago  Traction.  It  also  agrees  to  furnish  all  the 
electrical  energy  necessary  for  the  operation  of  cars  on  these 
tracks.  It  will  render  a  bill  to  the  Riverside  company  for  this 
energy,  crediting  thereon  that  proportion  of  the  amount  which 
its  total  car-miles  shall  bear  to  the  total  number  of  car-miles 
of  both  roads. 


Enterprise  of  Denver  Electrical  Men. — The  meeting  of 
the  Electric  Club  of  Chicago  on  March  i  was  in  charge  of  the 
entertainment  committee.  Mr.  Thomas  H.  Bibber,  of  New 
York,  who  was  present  and  who  is  an  enthusiastic  advocate 
of  co-operation  in  the  electrical  industry,  congratulated  the 
club  on  its  success.  He  also  referred  in  complimentary  terms 
to  the  “get-together”  spirit  of  the  electrical  men  of  Denver, 
That  city  has  about  10  per  cent  of  the  population  of  Chicago, 
yet  the  average  attendance  at  the  weekly  meetings  of  the 
Colorado  Electric  Club  is  no,  while  that  of  the  Chicago  club 
is  fifty.  President  Niesz,  of  the  Chicago  club,  commented  on 
this  comparison  and  said  that  the  members  of  the  Chicago 
organization  should  emulate  the  fine  example  of  their  Denver 
colleagues.  Messrs.  Charles  E.  Gregory  and  Frederic  P.  Vose 
also  spoke  briefly. 


Toronto  Electric  Vehicle  Campaign. — The  Toronto  Elec¬ 
tric  Light  Company  inaugurated  a  campaign  for  the  sale 
of  electric  vehicles  about  a  year  ago,  the  result  being  that 
Rauch  &  Lang  have  an  agency  there.  At  the  Automobile  Show 
now  being  held  this  company  has  a  coupe  on  exhibition.  The 
Gibson  Electric  Carriage  Company  shows  Babcock  roadsters, 
coupes  and  victorias.  The  Baker  Motor  Vehicle  Company 
shows  a  chassis,  a  brougham  and  a  victoria.  The  Canadian 
Vehicles,  Limited,  are  exhibiting  a  Lansden  truck,  with  Edison 
batteries,  and  two  coupes.  The  Edison  Storage  Battery  Com¬ 
pany  has  an  exhibit,  as  well  as  the  Tait  Accumulator  Com¬ 
pany,  which  manufactures  a  bi-functional  plate.  The  Toronto 
Electric  Light  Company  is  giving  every  encouragement  to  the 
sale  of  electric  cars,  quoting  special  rates  for  this  class  of 
service.  Numerous  inquiries  lend  much  encouragement  to 
the  campaign. 
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Abolition  of  Extra  Charge  for  Milwaukee  Hotel  Tele¬ 
phone  Calls. — The  Wisconsin  Railroad  Commission  has 
issued  an  order  directing  the  Wisconsin  Telephone  Company 
not  to  connect  with  the  private-telephone  systems  of  Milwaukee 
hotels  unless  the  charges  for  outside  calls  from  hotel  rooms 
are  no  larger  than  those  from  other  public  pay  stations.  The 
order  does  not  apply  to  contracts  entered  into  before  April 
I.  1907. 


No  Electrical  Show  in  St.  Louis  This  Year. — After  giving 
the  matter  careful  consideration,  the  electrical  interests  of 
St.  Louis  have  decided  not  to  hold  an  electrical  show  this  year. 
The  project  of  holding  one  in  the  spring  of  1912  is  under  con¬ 
sideration.  However,  a  number  of  electrical  concerns  of  St. 
Louis  have  arranged  to  exhibit  at  the  coming  Household  Show 
in  that  city,  which  will  be  held  at  the  Coliseum  for  two  weeks 
beginning  March  20. 


Low  Rate  for  Electrical  Energy. — In  connection  with  the 
organization  of  the  Stavenger  (Norway)  Electro-Staalverk 
Company  for  making  high-grade  steel  electrically  it  is  stated 
that  electrical  energy  will  be  purchased  from  the  plant  at 
Jorpeland  at  the  low  price  of  $6.70  per  hp-year  for  the  first 
1500  hp  and  $5.35  per  hp-year  for  1000  additional  horse-power. 
The  company  will  have  available  10,000  hp  when  needed.  The 
full  yearly  output  of  the  plant,  which  will  be  completed  by 
.\ugust,  1911,  will  be  1400  tons  high-grade  steel  billets,  600  tons 
castings,  300  tons  hammered  steel  and  700  tons  refuse  for 
resmelting. 


Verdict  Against  Insurance  Company  in  Boiler-Explosion 
Case. — In  the  suit  brought  by  the  Pabst  Brewing  Company 
against  the  Hartford  Steam  Boiler  Inspection  &  Insurance 
Company  growing  out  of  the  disastrous  boiler  explosion  in 
the  power  plant  of  the  former  in  Milwaukee  on  Oct.  25,  1909, 
a  jury  in  the  United  States  District  Court  for  the  Western 
District  of  Wisconsin  has  awarded  the  plaintiff  a  verdict  of 
$97,400,  with  interest  from  Dec.  i,  1909.  This  amount  was 
for  direct  damages  under  a  contract  for  boiler  insurance.  Ex¬ 
perts  for  the  plaintiff  gave  it  as  their  opinion  that  the  initial 
rupture  in  the  Munoz  boilers  occurred  along  the  center  line 
of  a  reinforcing  plate  riveted  to  the  drums  of  the  boilers.  For 
the  defense  other  experts  testified  to  their  belief  that  the  initial 
rupture  came  in  the  main  steam  line.  An  appeal  has  been  taken. 

Power  Plant  Testing. — The  Armour  Institute  of  Tech¬ 
nology  Branch  (Chicago)  of  the  American  Institute  of  Electri¬ 
cal  Engineers  at  a  meeting  held  on  March  2  listened  to  an  inter¬ 
esting  and  instructive  talk  by  Mr.  Erik  Fenger,  testing  engi¬ 
neer  of  the  Sanitary  District  of  Chicago.  Mr.  Fenger  spoke 
on  the  subject  “Theory  and  Engineering  in  Power-Plant  Test¬ 
ing.”  He  first  sketched  the  development  of  power-plant  work 
and  showed  that  with  the  increase  in  size  of  individual  plants 
the  extension  of  transmission  and  the  interconnection  of  dif¬ 
ferent  systems  there  comes  a  great  need  for  careful  testing  of 
all  kinds.  This  work  naturally  belongs  to  the  testing  engineer. 
\  number  of  examples  of  this  kind  of  work  were  mentioned 
to  show  the  reasons  for  considering  features  which  the  operat¬ 
ing  engineer  would  not  be  likely  to  think  of. 


Association  of  Railway  Electrical  Engineers. — Officers  of 
the  Association  of  Railway  Electrical  Engineeers  and  the 
affiliated  association  of  supply  men  have  appointed  a  commit¬ 
tee,  consisting  of  Mr.  Hutchinson,  of  the  Chicago,  Rock 
Island  &  Pacific  Railway  Company;  Mr.  Andruecetti,  of  the 
Chicago  &  Northwestern  Railway  Company;  Mr.  Atkin,  of  the 
Electric  Storage  Battery  Company,  and  Mr.  Ballantine,  of  the 
Willard  Storage  Battery  Company,  to  fix  the  time  and  place 
of  the  next  annual  meeting  of  the  association.  This  com¬ 
mittee  held  a  meeting  in  Chicago  on  March  2  and  decided  that 
the  convention  should  be  held  at  the  Hotel  LaSalle,  Chicago, 
Nov.  6  to  10,  1911.  This  association  is  growing  in  importance 
with  the  rapidly  increasing  use  of  electrical  apparatus  by  the 
steam  railroads.  It  is  also  probable  that  it  will  have  not  a  lit¬ 


tle  to  do  later  on  with  the  much-discussed  question  of  elec¬ 
trifying  steam-railroad  terminals.  Am  important  convention 
is  anticipated.  _ 

Cost  of  Department  of  Electricity  of  Chicago. — The 
amount  appropriated  for  the  department  of  electricity  of  the 
City  of  Chicago  for  the  current  calendar  year  is  $1,244,216. 
Some  of  the  items  of  more  particular  interest  are  as  follows: 
Salary  of  city  electrician,  $6,500;  fire  and  police  telegraph, 
including  repairs,  replacements  and  operation,  $98,159;  elec¬ 
trical  inspection,  $52,124;  municipal  electric  lighting  system, 
$140,324  (including  $101,636  for  100  arc-lamp  trimmers  and 
$31,063  for  carbons)  ;  rental  of  electric  arc  lamps,  $68,600; 
rental  of  gasoline  lamps,  $200,000;  gas  for  street  lighting, 
$188,000.  In  addition,  provision  is  made  for  the  gradual  taking 
over  of  the  electric  street-lighting  service  of  the  city  by  the 
Sanitary  District,  under  the  provisions  of  a  contract  recently 
executed.  For  this  purpose  $137,742  is  appropriated  for  the 
purchase  of  electrical  energy  by  contract  or  open  order.  Also 
$13,366  is  set  aside  for  operating  substations,  $7,500  for  pay¬ 
ment  of  interest  to  the  Sanitary  District  under  the  terms  of 
the  contract  and  $5,000  for  repair  work  done  by  the  Sanitary 
District.  _ 

Execution  Stayed  by  Telephone  Reprieve. — At  the  recent 

Independent  telephone  convention  of  Chicago  the  story  was 
told  of  the  exciting  experience  of  state  officials  and  a  Western 
telephone  company  in  getting  a  reprieve  to  a  sheriff  in  time  to 
delay  an  execution  of  a  convicted  murderer.  The  reprieve 
was  not  signed  until  about  4  o’clock  in  the  afternoon  and  the 
man  was  to  be  executed  at  sunrise  the  next  day.  As  the 
county  seat  was  not  on  a  railroad  and  had  no  telegraph  office, 
the  telephone  furnished  the  only  possible  way  of  getting  notice 
of  the  stay  to  the  sheriff  from  the  Governor  in  time  to  prevent 
the  execution.  It  happened,  however,  that  a  severe  sleet 
storm  had  crippled  the  telephone  service  on  this  particular 
day  and  most  of  the  regular  routes  were  out  of  commission. 
Ordinary  messages  were  only  accepted  subject  to  delay.  How¬ 
ever,  this  was  an  extraordinary  message  and  a  careful  study 
was  made  of  the  circuits  still  in  service  to  see  what  could  be 
done.  It  was  found  that  by  using  the  lines  of  another  com¬ 
pany  for  part  of  the  distance  it  might  be  possible  to  get  a 
repeated  message  through.  After  several  hours’  work  this 
was  done  successfully  and  notice  of  the  reprieve  was  given 
to  the  sheriff  in  time.  The  local  newspapers  made  extended 
mention  of  this  fact,  and  in  that  way  the  telephone  company 
obtained  an  amount  of  publicity  that  probably  more  than  off¬ 
set  the  extra  effort  required,  to  say  nothing  of  the  humane 
considerations  involved. 


Possible  St.  Lawrence  Hydroelectric  Developments. — 

Possibilities  of  water-power  development  along  the  streams 
making  up  the  St.  Lawrence  River  drainage  system  received 
special  consideration  in  a  report  on  the  surface  water  supply 
of  the  basin  prepared  by  Messrs.  C.  C.  Covert,  A.  H,  Horton 
and  R.  H.  Bolster  for  the  United  States  Geological  Survey 
and  published  by  the  survey  as  Water-Supply  Paper  264.  The 
report  shows  that  streams  in  northern  Wisconsin  and  Michigan 
are  as  yet  very  little  utilized  and  afford  excellent  chances  for 
the  development  of  water-power.  Along  the  Escanaba,  Me¬ 
nominee,  Peshtigo  and  Oconto  Rivers  there  are  many  storage 
sites.  It  has  been  estimated  that  32,000  hp  awaits  development 
along  the  Peshtigo.  In  New  York  the  State  Water-Supply 
Commission  *has  many  important  projects  under  way.  Perhaps 
the  most  important  of  these  is  the  contemplated  dam  across  the 
Genesee  River  at  Portage,  which  will  provide  a  storage  reservoir 
with  a  capacity  of  18,000,000,000  cu.  ft.,  11,000,000,000  cu.  ft.  of 
which  will  be  available  for  commercial  purposes.  The  com¬ 
mission  has  favored  the  building  of  the  dam  and  has  advanced 
as  an  argument  in  its  favor  the  fact  that  the  reservoir  would 
provide  a  means  of  regulating  the  flow  of  the  Genesee  and  of 
preventing  the  disastrous  floods  that  occur  on  that  stream. 
Another  important  project'  is  the  Tupper  Lake  reservoir  in 
the  Raquette  River  basin,  which,  if  the  commission’s  plans  arc 
carried  out.  will  have  a  capacity  of  10,000,000,000  cu.  ft. 
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DOMINION  POWER  AND  TRANSMISSION  COMPANY. 

Outdoor  Switching  Station  at  Bartonville  for  Controlling 
the  High-Tension  Circuits  Leading  from  DeCew 
.  Falls  to  Hamilton,  Brantford, 

Dtmdas  and  Oakville. 

The  Dominion  Power  &  Transmission  Company,  of  Ham¬ 
ilton,  Ontario,  owns  one  of  the  most  economical  and 
valuable  hydroelectric  plants  in  Canada — that  at  DeCew 
Falls  in  the  Province  of  Ontario.  The  greater  part  of  the 
energy  wrested  from  the  w’aters  of  the  Welland  Canal  at  that 
point  is  transmitted  to  the  “Electric  City  of  Canada,”  more 
generally  known  as  Hamilton,  the  enterprising  manufacturing 
city  of  over  70,000  inhabitants  on  Lake  Ontario,  about  midway 
between  Niagara  Falls  and  Toronto.  The  electrical  develop¬ 
ment  at  DeCew  Falls  was  described  in  these  columns  some 
years  ago,  but  in  order  to  render  what  follows  more  intelligible 
a  brief  account  of  the  development  is  given. 

The  Dominion  Power  &  Transmission  Company  controls  the 
following  properties :  Hamilton  Cataract  Power,  Light  & 
Traction  Company,  Ltd.,  of  Hamilton;  Hamilton  Electric  Light 
&  Power  Company,  Ltd.,  of  Hamilton;  Dundas  Electric  Com¬ 
pany,  Ltd.,  of  Dundas;  Lincoln  Electric  Light  &  Power  Com¬ 
pany,  Ltd.,  of  St.  Catharines;  Western  Counties  Electric  Com- 


and,  indeed,  from  any  interruptions  whatever  from  hydraulic 
causes  the  company  has  been  entirely  free  during  its  whole 
history.  The  water  leaving  the  reservoir  plunges  through  steel 
penstocks,  940  ft.  long,  against  turbine  wheels  in  the  hydraulic 
station.  The  impulse  wheels  are  approximately  20  ft.  above  the 
level  of  Lake  Ontario.  The  water  charges  against  them  under 
a  static  head  of  269  ft.,  or  120  ft.  greater  than  at  Niagara  Falls, 
and  is  then  returned  to  the  Welland  Canal  at  the  Ontario  level. 

The  physical  conditions  at  DeCew  Falls,  where  the  power 
house  is  situated,  are  very  much  in  favor  of  the  development 
of  power,  no  very  extensive  engineering  work  or  tunneling 
being  necessary,  the  company’s  penstocks  merely  being  laid 
down  a  natural  grade  on  the  hill  and  connected  to  the  turbines. 
The  tailrace  is  natural,  being  what  is  known  as  the  Twelve- 
Mile  Creek,  and  required  no  dredging  or  development.  As  a 
result  of  this  the  cost  of  developing  electricity  per  unit  is 
probably  as  low  as,  if  not  lower  than,  that  of  any  plant  in 
America. 

The  energy  generated  is  transmitted  to  Hamilton,  a  distance 
of  thirty-five  miles,  and  the  neighboring  cities,  towns  and 
villages,  and  besides  supplying  the  needs  of  the  light  and  power 
companies  at  these  places  supplies  the  energy  to  operate  a  net¬ 
work  of  electric  railways  that  tap  the  entire  country  round 
about  Hamilton  for  a  radius  of  thirty  to  forty  miles. 

The  electrical  energy  at  potentials  of  10,000  volts,  20,000 
volts  and  45,000  volts  is  transmitted  from  DeCew  Falls  in  five 


Fig.  1 — End  View  of  Outdoor  Switching  Station  at  Bartonville,  Ont. 


pany,  of  Brantford;  Welland  Electrical  Company,  Ltd.,  of 
Welland;  Hamilton  Street  Railway,  of  Hamilton;  Hamilton  & 
Dundas  Railway  Company,  of  Hamilton ;  Hamilton  Radial 
Electric  Railway  Company,  of  Hamilton;  Hamilton,  Grimsby 
&  Beamsville  Electric  Railway  Company,  of  Hamilton ;  Brant¬ 
ford  &  Hamilton  Electric  Railway  Company,  of  Hamilton,  and 
the  Hamilton  Terminal  Company,  Ltd.,  of  Hamilton.  The 
generating  stations  comprise  the  main  hydroelectric  station  at 
DeCew  Falls,  two  hydroelectric  plants  of  600  kw  and  200  kw 
respectively  at  Brantford  and  St.  Catharines  and  two  steam 
stations  of  2800  kw  and  300  kw  respectively  at  Hamilton  and 
Brantford.  At  present  the  station  at  DeCew  Falls  is  capable 
of  carrying  a  steady  load  of  28,800  kw  and  a  peak  load  of 
36,000  kw,  and  during  the  year  the  company  will  install  another 
6400-kw,  2400-volt  generator  and  a  7100-hp  Voith  turbine. 

The  power  at  DeCew  Falls  is  derived  from  the  precipitous 
change  of  level  between  Lake  Erie  and  Lake  Ontario  formed 
by  the  Niagara  escapement.  The  water  is  diverted  from  the 
Welland  Canal  at  the  Lake  Erie  level  into  a  large  storage 
basin  of  some  500  acres  in  extent.  This  reservoir  forms  a 
perfectly  quiescent  lake  which  in  the  winter  time  freezes  over 
and  eliminates  the  very  serious  difficulties  which  water-power 
plants  have  in  those  latitudes  with  floating  and  anchor  ice, 
all  of  the  plants  at  Niagara  Falls  suffering  more  or  less  during 
the  course  of  each  winter.  From  interruptions  of  this  character 


different  directions.  One  line  feeds  St.  Catharines  at  10,000 
volts ;  a  second  line  of  this  potential  also  runs  to  Thorold, 
where  the  energy  is  used  by  the  government  for  oi)erating  locks 
and  bridges  on  the  Welland  Canal.  A  20,000-volt  line  reaches 
Welland,  where  two  substations  are  located,  and  two  45,000- 
volt  lines  extend  west,  one  following  the  Grand  Trunk  Rail¬ 
way  to  Hamilton  and  being  tapped  at  Grimsby  and  the  other 
extending  to  Bartonville,  a  suburb  of  Hamilton.  These  lines 
feed  Hamilton,  Dundas,  Oakville,  Brantford  and  the  intervening 
towns. 

OUTDOOR  SWITCHIKG  STATION. 

Possibly  the  only  high-tension  switching  station  of  any  mag¬ 
nitude  in  existence  in  which  both  selector  and  oil  switches  are 
placed  entirely  out  of  doors  has  been  erected  by  the  company 
at  Bartonville.  In  this  work  the  company  is  the  pioneer  in 
Canada,  if  not  in  America,  for  certainly  the  station  in  question 
is  the  only  one  operating  under  climatic  conditions  so  severe, 
the  temperature  varying  from  100  deg.  Fahr.  in  July  to  10  deg. 
below  zero,  with  2  ft.  to  3  ft.  of  snow  in  the  winter  months. 

As  will  be  seen  from  the  engravings,  the  entire  44,000-volt 
system  is  placed  out  of  doors,  the  selector  switches  (132  in 
number)  being  mounted  with  the  bus  on  structural  steel  frame¬ 
work  and  the  oil  circuit-breakers  on  concrete  platforms  raised 
3  ft.  above  grade.  The  station  consists  of  three  separate  44,000- 
volt  buses,  clearly  shown  in  Fig.  i,  to  which  both  incoming  and 
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outgoing  lines  may  be  connected  by  means  of  three-pole,  swivel-  are  made  as  a  three-pole  unit,  all  three  poles  opening  simulta- 

type,  selector  switches  operated  through  a  system  of  levers  neously,  the  center  insulator  being  capable  of  rotation  through 

from  the  ground.  Each  line  is  controlled  remotely  by  an  an  arc  of  70  deg.  and  carrying  the  blade  with  it.  A  bell  crank 

automatic  circuit-breaker,  equipped  with  selective  relays  of  the  and  shaft  arrangement  operated  by  a  detachable  lever  and 

inverse  time-element  type,  so  that  the  several  outgoing  lines 


may  be  set  to  open  at  varying  time  intervals. 

In  addition  to  the  line  circuit-breakers  and  mounted  so  that 
it  may  at  any  time  l>e  used  in  place  of  any  one  of  them  is  a 
similar  breaker  which  is  used  for  paralleling  any  two  lines  or 
groups  of  lines.  The  method  of  connecting  this  circuit-breaker 
can  be  seen  by  noting  the  end  switch  shown  on  the  control 
panel  (h'ig.  2)  and  really  constitutes  the  key  to  the  successful 


Fig.  2 — Control -Room  of  Outdoor  Station. 


Fig.  4 — Line  Entrnce  and  44,000-Voit  Switches. 


operation  of  the  station.  Under  normal  conditions  the  two  locking  device  controls  the  switches  from  below.  The  selectors 
incoming  lines,  or  trunk  lines  as  they  are  called,  are  tied  to-  were  designed  and  made  by  the  company  at  but  a  fraction  of 
gether  through  this  breaker,  so  that  in  the  event  of  line  trouble  the  cost  asked  by  manufacturing  concerns.  The  oil  circuit- 
on  one  of  them  it  is  automatically  cut  free  from  the  switching  breakers  were  specially  designed  for  this  plant  by  the  Canadian 
station  when  the  paralleling  switch  opens.  Westinghouse  Company  and  are  similar  to  the  regular  type 

As  can  be  seen  from  Fig.  3,  the  station  is  built  on  a  unit  G.  A.  switch  described  in  the  A.  I.  E.  E.  Proceedings  for 


Fig.  3 — Unit  System  of  Construction  of  Outdoor  Switching  Station  at  Bartonville,  Ont. 


principle,  so  that  any  number  of  new  lines  may  easily  be  taken 
care  of  by  simply  adding  a  corresponding  number  of  bays  with 
auxiliaries,  etc.  Fig.  4  shows  a  line  entrance  and  also  gives  a 
good  idea  of  the  type  of  selector  and  oil  switches  used.  The 
selector  switches  are  perhaps  novel  in  some  particulars,  although 
the  swivel  idea  is  not  entirely  original  with  this  company.  They 


April,  1909,  with  the  exception  that  additional  insulation  and 
porcelain  rain  shields  are  placed  on  the  condenser  bushings. 
They  are  rated  at  300  amp  and  44,000  volts.  The  toggle 
mechanism  is,  of  course,  housed  in  a  weatherproof  casting. 
A  special  grade  of  oil,  the  result  of  much  experimenting,  was 
supplied  with  the  switches  and  has  given  remarkably  good 
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results  to  date.  The  oil  switches  are  operated  from  the  control- 
room  shown  in  Fig.  2,  situated  in  the  attendant's  residence,  lead- 
covered  multiple  conductor  cables  running  underground  through 
galvanized  conduit  to  each  switch. 

The  bus  is  constructed  of  i  5/16-in.  diameter  seamless  brass 
tubing  mounted  on  the  standard  cone  and  insulator  used  on 
the  transmission  lines  of  the  company.  Arcing  rings  placed 
on  the  insulators  next  to  the  lines  and  on  the  topmost  points 
of  the  framework  comprise  the  only  attempt  at  lightning  pro¬ 
tection,  the  lines  all  having  grounded  guard  wires  throughout 
their  entire  length  and  lightning  arresters  at  some  nearby  sta¬ 
tion  to  the  plant. 

The  cement  plaster  hoods  over  each  breaker  form,  with  an 
attachable  canvas,  sufficient  shelter  for  men  making  repairs  in 
bad  weather.  Besides  that  shown  in  Fig.  2  the  only  apparatus 
housed  indoors  is  a  storage  battery  for  emergency  control  and 
lamps.  The  entire  transmission  system  of  the  company  is 
operated  from  this  station  by  private  telephone.  A  miniature 
line  system  is  mounted  on  the  operator’s  desk,  indicating  the 
condition  of  all  the  high-tension  switches  by  small  colored 
lamps.  The  station  has  now  been  in  operation  for  some  ten 
months,  during  which  time  it  has  given  every  satisfaction  under 
some  very  extreme  conditions. 


CENTRAL-STATION  DEVELOPMENT  AT  MARL¬ 
BOROUGH,  MASS. 

How  a  Large  Motor  Load  Was  Built  Up  and  a  District 
and  Rural  Service  Established. 

LECTRICAL  supply  in  manufacturing  and  farming  com¬ 
munities  well  illustrates  the  universality  of  modern  cen¬ 
tral-station  service  when  energy  is  supplied  throughout  a 
diversified  area  by  a  single  corporate  management.  A  repre¬ 
sentative  system  supplying  both  urban  and  rural  customers 
over  an  extended  territory  is  that  of  the  Marlborough  Electric 
Company,  of  Marlborough,  Mass.  Two  points  of  special  in¬ 
terest  characterize  the  development  of  this  company  in  the  past 
few  years — the  subsidence  of  its  functions  as  primarily  an  elec- 
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Fig.  1 — Map  of  Marlborough  Electric  Company's  System. 

trie  generating  agency  and  a  progressive  cultivation  of  a  diver¬ 
sified  electric  motor-load  business.  Under  the  management  of 
the  late  Mr.  Wallace  G.  Webber,  of  Boston,  and  his  associates 
the  business  of  the  company  has  shown  remarkable  gains; 
the  organization  has  been  perfected  on  the  basis  of  active  solici¬ 
tation  of  motor  and  lighting  patronage,  rather  than  continued 
on  the  old  plan  of  waiting  for  new  customers  to  seek  the  com¬ 


pany,  and  the  applications  of  electricity  to  industrial,  farming 
and  residential  uses  have  been  greatly  stimulated  by  the  intro¬ 
duction  of  rates  which  bring  the  benefits  of  electrical  service 
within  the  reach  of  isolated  consumers  no  less  than  to  the  doors 
of  urban  establishments. 

In  common  with  several  other  central  stations  in  Worcester 
County,  the  Marlborough  company  derives  the  larger  part  of  its 


Fig,  2 — Engine-Room  of  Reserve  Steam  Plant. 


electrical  supply  from  the  circuits  of  the  Connecticut  River 
Transmission  Company,  whose  well-known  hydroelectric  sys¬ 
tem  transmits  energy  from  a  20,000-kw  plant  on  the  Connecti¬ 
cut  River  at  Vernon,  Vt,  to  all  the  principal  centers  of  popu¬ 
lation  in  northern  and  central  Worcester  County.  The  Connec¬ 
ticut  River  organization  is  essentially  a  wholesale  dealer  in 
electricity,  although  by  decisions  of  the  Massachusetts  Gas 
and  Electric  Light  Commission  it  is  permitted  to  seek  motor 
customers  in  the  cities  of  Worcester  and  Fitchburg,  provided 
the  connected  load  in  each  case  reaches  300  hp,  or  provided  the 
annual  consumption  of  energy  reaches  450,000  hp-hours  per 
installation.  The  circuits  of  the  Connecticut  River  Trans¬ 
mission  Company  pass  through  the  City  of  Clinton,  thirteen 
miles  northwest  of  Marlborough,  there  being  a  substation  in  the 
former  city  of  4500-kw  rating  located  in  the  Lancaster  Mills, 
a  prominent  motor-load  customer  of  the  Connecticut  River 
system.  Energy  is  transmitted  from  the  Vernon  power  house 
to  Clinton  over  a  66,ooo-volt,  60-cycle,  three-phase  line  carried 
on  steel  towers,  and  is  stepped  down  at  the  Lancaster  Mills 
substation  to  potentials  suitable  for  local  distribution.  The 
Marlborough  Electric  Company  has  contracted  for  the  right  to 
take  1000  kw  from  the  substation  at  Clinton,  and  this  supply  is 
transmitted  to  Marlborough  over  two  three-phase  trunk  trans¬ 
mission  lines  thirteen  miles  long  at  13,200  volts.  .\t  Marl¬ 
borough  a  reserve  steam  plant  is  maintained  in  the  old  station 
of  the  company  on  Florence  Street,  and  from  this  point  the 
greater  part  of  the  company’s  distribution  is  effected. 

The  Marlborough  company  now  serves  a  population  of  about 
27,000,  residing  in  general  in  a  semi-circular  area  of  about 
seven  miles  radius  on  the  south  and  west  of  the  city.  Marl¬ 
borough,  the  center  of  the  company’s  service,  is  a  prosperous 
manufacturing  city  of  about  15,000  inhabitants  located  thirty- 
eight  miles  west  of  Boston  on  the  New  York.  New  Haven  & 
Hartford  and  Boston  &  Maine  railroads.  It  is  the  home  of 
various  industries,  chief  among  which  is  the  production  of 
shoes.  In  addition  to  Marlborough  the  company  now  supplies 
electricity  to  the  five  small  outlying  towns  of  Southborough, 
Northborough,  Westborough,  Berlin  and  Shrewsbury. 

The  13,200-volt  lines  of  the  company  between  Clinton  and 
Marlborough  consist  of  two  three-phase  circuits  of  No.  4  cop¬ 
per  wire  installed  on  35-ft.  to  60-ft.  chestnut  poles  in  equilateral 
triangles  of  26-in.  spacing.  About  one-third  of  the  line  con¬ 
struction  is  on  private  right-of-way.  The  poles  are  in  general 
spaced  from  100  ft.  to  105  ft.  apart  and  the  wires  are  carried 
on  Knowles  No.  i  triple-petticoated  Crown  porcelain  insu¬ 
lators.  Lightning  protection  on  the  line  proper  is  afforded  by  a 
No.  6  B.  W.  G.  galvanized-iron  ground  wire  carried  from  pole  to 
pole  at  the  top  and  frequently  grounded.  At  Berlin  taps  from 
the  line  are  carried  into  a  substation  equipped  with  a  50-kw 


on  the  company’s  lines,  however,  are  provided  with  twenty-four- 
hour  lighting  service.  The  avoidance  of  losses  on  the  off-peak 
motor  circuit  on  Saturday  afternoons,  Sundays,  holidays  and 
nights  has  been  favorably  noted  by  the  company’s  officials.  A 
Tirrill  regulator  is  installed  on  the  main  switchboard  at  Marl¬ 
borough  to  provide  automatic  voltage  adjustment  when  the 
local  steam  plant  is  in  operation. 

The  Marlborough  station  at  present  contains  working  electric 
generating  equipment  of  about  8oo-kw  rating,  there  being  seven 
generators  varying  in  size  from  too  kw  to  600  kw.  The  steam- 
engine  equipment  consists  of  six  machines  varying  in  size  from 
90  hp  to  850  hp,  with  a  total  rating  of  1761  hp.  All  the  engines 
are  of  the  simple,  non-condensing  type.  The  two  principal  units 
held  in  reserve  are  a  325-hp  Allis-Chalmers  outfit  and  an  850- 
hp  Hew’es  &  Phillips  engine,  both  being  direct-connected  to 
generators  of  the  alternating-current  type.  The  boiler  plant 
contains  three  Cunningham  and  two  Babcock  &  Wilcox  units 
with  a  total  rating  of  835  hp,  and  the  machinery  is  housed  in  a 
brick  building  118  ft.  x  89  ft.  in  dimensions.  A  24-ft.  x  86-ft. 
coal  shed  is  also  provided.  City  water  is  used  in  the  plant. 
One  boiler  is  always  kept  banked  in  the  station  to  meet  emer¬ 
gencies. 

The  transformer  installation  at  Marlborough  consists  of  three 
250-kw,  13,200-2300-volt  Westinghouse  oil-cooled  units  for  re¬ 
ducing  the  potential  from  the  incoming  Clinton  line  to  that 
required  for  local  distribution.  Three  loo-kw  transformers  are 
installed  for  the  Northborough-Shrewsbury  and  Westborough 
service,  the  potential  being  raised  by  them  from  2300  volts  to 
6600  volts.  The  two  13,200-volt  incoming  lines  enter  the  station 
on  the  south  side  of  the  building  through  knife-connector 
switches  and  are  brought  together  in  a  common  set  of  three- 
phase  busbars.  Beyond  the  busbars,  which  are  mounted  on  the 
wall  at  the  end  of  the  engine-room,  the  incoming  service  passes 
through  choke  coils  with  lightning  arrester  taps  and  thence 
through  an  oil-switch  installation,  operated  by  bell-crank  levers 
from  the  floor  below,  to  step-down  transformers.  The  sec¬ 
ondaries  of  the  transformers^are  connected  with  the  main  buses 
of  the  distributing  switchboard  by  cables  carried  beneath  the 
floor  of  the  engine-room. 

The  switchboard  at  Marlborough  consists  of  eighteen  blue 
Vermont  mable  panels  facing  the  engine  and  generator  equip¬ 
ment,  and  is  divided  into  three  principal  sections,  the  first  taking 
care  of  reserve  generating  machinery  in  the  plant,  the  second 
handling  the  outgoing  feeder  circuits,  and  the  third  controlling 
the  incoming  lines  from  Clinton.  The  board  is  about  35  ft. 
long  over  all.  The  incoming  service  panel  contains  three  400- 
amp  ammeters,  a  3000-volt  voltmeter,  a  i6oo-kw  indicating 
wattmeter,  a  frequency  indicator,  power-factor  indicator  and 
watthour-meter,  all  of  Westinghouse  make.  A  Bristol  record¬ 
ing  voltmeter  for  busbar  service  is  also  attached  to  the  panel 
on  a  bracket.  The  energy  purchased  by  the  company  is  metered 
at  both  ends  of  the  line,  the  charges  of  the  Connecticut  River 
Transmission  Company  being  based  upon  the  meter  records  at 
Clinton.  The  rest  of  the  switchboard  consists  of  five  machine 
panels,  two  exciter  panels,  two  local  lighting  panels,  a  Tirrill 
regulator  panel,  with  synchronizing  and  exciter  connections,  a 
panel  for  the  Northborough  line  and  several  panels  controlling 
street  lighting  service  in  Marlborough  and  Southborough,  motor 
and  lighting  service  in  Marlborough.  All  the  switchboard  equip¬ 
ment  outside  that  on  the  Clinton  service  panel  was  supplied  by 
the  General  Electric  Company.  Most  of  the  instruments  on  the 
switchboard  are  of  the  edgewise  type  and  are  illuminated  by 
two  loo-watt  tungsten  lamps  carried  on  an  iron-pipe  bracket 
attached  to  the  station  engineer’s  desk  in  front  of  the  board. 
Bowl  reflectors  mounted  upon  a  horizontal  axis  throw  the  light 
in  the  direction  of  the  panels,  which  are  about  12  ft.  distant  on 
the  average.  This  arrangement,  which  has  greatly  improved  the 
facility  with  which  instruments  may  be  read,  is  shown  in  Figs. 
4  and  5  The  attachment  of  the  pipe  framing  to  the  desk  per¬ 
mits  considerable  flexibility  in  the  use  of  the  lighting  equipment. 
A  vertical  outlet  in  the  framing  equipped  with  a  cord  and  drop 
lamp  provides  the  illumination  of  the  desk  proper. 

The  commercial  motor  service  of  the  company  has  increased 


transformer  which  reduces  the  potential  to  2300  volts  for  local 
distribution.  This  transformer  is  of  the  single-phase,  oil- 
cooled  type  and  is  connected  with  the  local  street-lighting  serv¬ 
ice,  residential  and  commercial  customers’  loads.  The  distance 
from  the  Vernon  power  plant  to  Marlborough  is  about  seventy- 
five  miles,  and  the  limit  of  tiansmitted  power  from  the  Connec¬ 
ticut  River  to  southeastern  Worcester  County  is  the  village  of 
Cordaville,  about  ninety-two  miles  from  Vernon,  including  the 
conversion  at  Clinton  and  a  further  reduction  in  voltage  at 
Marlborough. 

From  Marlborough  to  Southborough  a  2300-volt,  three-phase 
circuit  supplies  lighting  and  motor  service  to  the  town  of  South- 


Fig.  3 — 600-kw  Reserve  Generator  In  Florence  Street  Station. 


borough  and  the  villages  of  Fayville,  Southville  and  Cordaville. 
Northborough  and  Shrewsbury  are  supplied  by  a  6600- volt 
transmission  line  of  No.  4  copper  installed  in  a  three-phase  cir¬ 
cuit,  the  distance  of  transmission  from  Marlborough  being 
about  five  miles  to  the  center  of  Northborough  and  five  miles 
from  Northborough  to  the  center  of  Shrewsbury.  The  incoming 
service  from  Clinton  is  reduced  to  a  potential  of  6600  volts 
at  the  Florence  Street  station  in  Marlborough.  The  West- 
borough  service  is  supplied  by  a  6600-volt  tap,  consisting  of  a 
three-phase  circuit  of  No.  4  copper  about  three  and  one-half 
miles  long,  which  runs  directly  from  a  junction  with  the  Marl- 
borough-Northborough  line  at  Bartlett  Pond  to  the  old  sta¬ 
tion  of  the  Westborough  Gas  &  Electric  Light  Company  used 
as  a  distributing  center  for  Westborough.  Thomas  porcelain 
insulators  are  used  on  the  Northborough-Shrewsbury  line, 
those  on  the  Westborough  line  having  been  of  glass  in  the 
original  installation. 

At  Northborough  a  small  substation  is  in  service,  containing 
about  30  kw  in  step-down  transformers.  In  this  town  the  origi¬ 
nal  service  was  mainly  given  by  220-volt  multiple  circuits,  and 
to  save  investment  the  Marlborough  company  operates  the  local 
street-lighting  incandescent  lamps  from  this  type  of  circuit 
through  a  5.5-amp  constant-current  transformer.  At  Shrews¬ 
bury  another  very  small  substation  is  in  operation  owned  by 
the  town.  The  street  lighting  in  the  small  towns  served  by  the 
company  is  handled  by  tungsten  lamps  and  the  circuits  are 
operated  by  Campbell  time  switches  in  Westborough,  North¬ 
borough  and  Berlin,  thus  reducing  the  attendance  to  the  mini¬ 
mum.  Automatic  induction  regulators  of  the  General  Electric 
motor-operated  type  are  installed  on  all  circuits  with  the 
exception  of  an  off-peak  motor  circuit  in  use  in  Marl¬ 
borough.  This  circuit  is  in  service  from  6  a.  m.  to  6:30  p.  m. 
on  week  days  and  has  an  average  load  of  200  kw.  To  custom¬ 
ers  using  this  circuit  is  granted  a  rate  varying  between  4  cents 
and  2  cents  per  k\v-hour  on  a  sliding  scale.  From  the  same  cir¬ 
cuit  an  off-peak  lighting  service  is  supplied  for  factories,  the 
rate  being  from  10  cents  to  5  cents  per  kw-hour,  with  hand  regu¬ 
lation  at  the  Marlborough  station.  The  majority  of  factories 


March  9,  1911. 


ELECTRICAL  WORLD. 


613 


enormously  during  the  past  three  years.  In  the  year  ended 
June  30,  1908,  the  company  sold  only  149,794  kw-hours  to  elec¬ 
tric  motor  users;  in  1909  it  sold  547,267  kw-hours  and  in  1910 
1,282,521  kw-hours  for  this  service  alone.  Thus  there  was  an 
increase  of  265.3  per  cent  in  1909  and  an  increase  of  134.3  per 
cent  in  1910  over  1909,  making  a  total  increase  of  760  per  cent 
in  the  amount  of  energy  sold  for  motor  service  in  the  period  of 
two  years  between  1908  and  1910.  The  revenue  earned  from 
motor-service  sales  increased  from  $5,797  in  1908  to  $31,979  in 
1910,  or  a  gain  of  450  per  cent.  From  a  central  station  with  an 
insignificant  motor  load  the  company  has  thus  in  two  years 
stepped  into  the  ranks  of  plants  serving  communities  of  much 
greater  population  with  a  highly  cultivated  motor  business 
equal  in  magnitude  to  that  employed  by  some  of  the  most  pro¬ 
gressive  central  stations  in  the  State.  The  community  has  shared 
with  the  company  the  benefits  of  this  e.xpansion,  since  the  aver¬ 
age  income  per  kw-hour  sold  for  motor  service  was  only  2.5 
cents  in  1910,  compared  with  3.9  cents  in  1908.  It  would  be 
difficult  to  find  a  better  example  of  the  quick  response  which 
an  enterprising  manufacturing  community  will  make  to  a 
vigorous  canvass  on  behalf  of  electric  service  at  rates  within 
reach  of  the  small  as  well  as  the  large  consumer.  The  com¬ 
pany’s  connected  load  on  June  30,  1910,  was  2428  kw,  made 
up  as  follows : 

CONNECTED  LOAD,  MARLBOROUGH  ELECTRIC  COMPANY,  JUNE  30,  I9IO. 


Character  of  Load.  Kilowatts. 

Commercial  arcs .  1 

Municipal  incandescents,  731  50-watt  tungstens .  37 

Municipal  incandescents,  270  75-watt  tungstens .  20 

Commercial  incandescents .  1,556 


Total  commercial  lighting  load .  1,614  kw 

Electric  motor  load,  connected .  814 


Total  connected  load  of  company .  2,428  kw 


The  company  has  822  customers  using  electricity  for  light¬ 
ing  only,  seventeen  for  motors  only  and  sixty-one  customers 
on  both  lamps  and  motor  circuits. 

Among  the  principal  motor-load  customers  of  the  company 
are  the  St.  Mark’s  School,  Southborough,  which  uses  energy  in 
the  operation  of  fans,  laundry  machinery  and  elevator  equip¬ 
ment;  the  Fay  School,  Southborough,  which  pumps  about  10,000 
gal.  of  water  daily  by  electricity;  the  famous  Deerfoot  Dairy 
and  Deerfoot  Farm  companies,  of  Southborough ;  the  Lyman 
School,  Berlin ;  the  S.  H.  Howe  Shoe  Company,  Marlborough ; 
the  Electric  Weld  Company,  Marlborough,  and  others.  The 
Deerfoot  Dairy  Company  has  a  total  connected  load  of  117  hp, 
comprising  seventeen  motors  varying  in  size  from  ^  hp  to  35  hp. 
Energy  is  used  for  the  operation  of  hoists  in  connection  with 


Fig,  4 — Section  of  Switchboard  in  Florence  Street  Station. 


the  slaughtering  of  hogs,  for  the  driving  of  air  compressors, 
for  chopping  machines  for  sausage  manufacture,  pumping 
machinery,  bottle  washers  and  refrigerating  equipment.  Much 
of  this  is  distinctly  long-hour  business.  The  Deerfoot  Dairy 
Company  utilizes  electricity  in  cutting  ensilage  and  for  re¬ 
frigeration.  The  S.  H.  Howe  shoe  concern  has  fifty-nine  motors 
with  a  total  rating  of  197  hp  in  its  “Diamond  M”  factory,  six 
motors  of  29  hp  rating  in  its  “Diamond  O”  factory,  and  will 


shortly  have  forty-eight  motors  of  170  hp  rating  in  its  “Dia¬ 
mond  F”  factory.  The  shoe  machinery  is  mainly  group-driven 
in  this  plant,  as  in  each  department  the  tendency  is  to  operate 
a  large  number  of  small  machines  of  similar  character  prac¬ 
tically  simultaneously.  The  Electric  Weld  Company,  manufac¬ 
turing  lamp  guards  and  toaster  fittings,  uses  about  15  hp.  Seven 
motors  aggregating  63  hp  are  used  by  the  Marlborough  Grain 
Company,  the  heaviest  business  being  in  the  fall  before  the 


Fig.  5— Arrangement  of  Bracket  Lamps  for  Lighting  Switchboard. 

annual  lighting  peak  comes  on.  The  Rice  &  Hutchins  Shoe 
Company  utilizes  nineteen  motors  with  a  total  rating  of  nearly 
90  hp;  the  Sawin  Grist  Mill  uses  45  hp  in  motors,  in  South¬ 
borough,  and  Mr.  C.  H.  Andrews,  builder,  Marlborough,  uses 
22  hp. 

The  company  has  eighteen  customers  on  farms  who  use  elec¬ 
tricity  in  pumping.  For  this  service  the  usual  installation  con¬ 
sists  of  a  j4-hp  motor  automatically  controlled  by  float  attach¬ 
ment,  driving  a  pump  by  belting.  Wagner  and  Century  single¬ 
phase  motors  are  chiefly  used  on  the  lighting  lines,  the  largest 
size  allowed  being  5  hp.  The  cost  of  farm  pumping  usually  runs 
from  $2  to  $3  per  month.  A  test  at  the  Lyman  School,  Ber¬ 
lin,  showed  that  the  cost  of  raising  1000  gal.  of  water  about 
27  ft.  was  15  cents.  The  pump  is  of  the  double-acting,  single¬ 
plunger  type  gear-driven  by  a  j4-hp  motor  mounted  on  the 
same  base.  At  the  Fay  School  hospital  all  the  cooking  is  done 
electrically,  the  connected  load  being  4  kw ;  one  prominent 
residence  customer  has  a  complete  electric  cooking  outfit,  and 
at  the  Southborough  High  School  the  domestic-science  depart¬ 
ment  utilizes  six  8-in.  electric  stoves. 

On  June  30,  1910,  the  company  had  in  service  630,546  ft.  of 
municipal  lighting  wire;  1,056,890  ft.  of  alternating-current 
primary  lighting  wire;  362,983  ft.  of  secondary  wire;  40,106  ft. 
of  primary  power  wire;  7009  ft.  of  secondary  power  wire;  or 
a  total  length  of  wire  of  2,097,534  ft.,  compared  with  1,642,038 
ft.  in  1909.  The  company  owns  3827  poles  varying  in  length 
from  35  ft.  to  60  ft.;  151  transformers  from  0.6  kw  to  100  kw 
in  rating,  the  most  common  size  being  15  kw;  and  916  meters 
on  consumers’  premises,  varying  from  3  amp  to  250  amp  each. 
The  5-amp  size  is  the  most  common,  there  being  473  of  these  in 
service.  The  company’s  investment  in  plant  on  June  30  last 
was  as  follows:  Land  and  buildings,  $26,447;  steam  plant, 
$61,756;  electric  plant,  $75,488;  overhead  lines,  $162,827;  under¬ 
ground  lines,  none  in  service;  transformers,  $22,053;  meters, 
$19,680;  arc  lamps,  $6,144;  total,  $374,395.  In  1909  the  com¬ 
pany  replaced  the  Marlborough  street-lighting  system,  which 
consisted  of  inclosed  alternating-current  arc  lamps,  by  substi¬ 
tuting  five  6o-cp,  75-watt  tungsten  incandescents  for  each  arc 
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and  one  40-cp,  50-watt  tungsten  for  each  32-cp,  iio-watt  car¬ 
bon  lamp,  with  the  result  that  more  territory  was  lighted  and 
the  illumination  of  the  streets  greatly  increased,  making  Marl¬ 
borough  one  of  the  best-lighted  cities  in  the  State. 

By  this  change  the  company  was  able  to  reduce  the  kw-hours 
furnished  for  street  lighting  4.2  per  cent  after  adding  enough 
extra  street  lamps  to  increase  the  income  22  per  cent. 

The  company  had  on  June  30  last  902  customers,  of  which 
713  were  in  Marlborough,  113  in  Southborough  and  fifty-two 
in  Northborough.  The  price  of  street  lamps  in  Marlborough 
is  $17.50  per  lamp  per  year  for  a  i-o’clock  and  every-night 
service. 


MARLBOROUGH  ELECTRIC  COMPANY,  MARLBOROUGH,  MASS. 


Year  Ended 

Per  Cent  ! 

1 

1910. 

1 

Per  Cent 

June  30. 

1 

1908. 

1 

1909. 

Increase,  i 

Increase 

Rated  generating 

1 

capacity  of  8ta-j 

tion,  kw . 

Total  kw-hourS' 
bought  or  gener-j 

SOO  1 

600 

1 

800 

790,460 

1,303,528 

2,312,033 

Total  kw-hours 
accounted  for. . . .  1 
Kw-hours  sold  for’ 

604,987  1 

1,070,518 

1 

i 

1  1,881,296 

i 

a*  motors . 1 

Kw-hours  sold  for 

149,794 

547,267  j 

265.3%  ; 

1,282,521 

134.3% 

commercial  light- 1 

1  i 

21.8% 

Mfing . 

Kw-hours  sold  for 

260,128  1 

336,417 

29.3%  i 

t  1 

409,742 

1  1 

street  lighting. . .. 

195,065 

186,834 

37-1-% 

189,033 

Total  income . 

$51,424.29  i 

$70,554.30 

$93,199.25 

32  +  % 

Income  from  power. 
Income  from  com- 

$5,796.95  j 

$15,789  42 

1  172.5% 

19.4% 

$31,978.83 

100.2% 

1  11.2% 

mercial  lighting. . 
Income  from  street 

$33,686.08  i 

1 

$40,193.04 

$44,699.72 

1 

j  13.5% 

lighting . 

Per  cent  income  ex- 

$11,941.26 

00 

22.0% 

$16,520.70 

pended  for  oper¬ 
ating,  excluding 

1 

i 

1 

interest  and  de¬ 
preciation . 

1  74.4% 

1 

1  65.5% 

i 

i 

j  1 

66.3% 

1 _ ' 

*  Decrease. 

Incfwne  per  capita.  Marlborough,  S4.50. 

Residence  consumers,  per  100  population,  Marlborough,  2.42. 

Residences  in  Marlborough,  Jan.  1.  1911,  2378. 

Residence  consumers  in  Marfl)orough,  Jan.  1,  1911,  477. 

Consumers  per  100  inhabitants,  Marlborough,  Jan.  1,  1911,  4.04. 

Per  capita  plant  investment,  $14.80. 

Yearly  load-laetor,  t)er  cent.,  31.4. 

Kw-hours  accounted  for  per  100  generated  (including  losses  on  transmission 
lines),  81.3. 

Population,  Marlborough,  190.S,  13,609. 

Population,  Marll)orough,  1910,  14,579. 

The  company’s  regular  motor  rates  are  based  on  the  use  of 
the  Wright  demand  system.  An  initial  monthly  charge  is  made 
of  12  cents  per  kw-hour  for  an  amount  of  energy  equal  to 
twenty-five  hours’  use  of  the  maximum  demand.  The  average 
monthly  maximum  readings  of  the  demand  indicator  between 
Nov.  I  and  March  i  each  year  are  taken  as  the  basis  of  charg¬ 
ing.  In  no  case  is  a  maximum  demand  of  less  than  i  hp  fig¬ 
ured.  All  energy  used  in  excess  of  the  above  maximum  de¬ 
mand  is  paid  for  at  the  rate  of  6  cents  per  kw-hour  until  an 
amount  of  electricity  equal  to  fifty  hours’  use  of  the  maximum 
demand  has  been  billed  at  6  cents  for  the  month.  All  energy 
used  in  excess  of  the  foregoing  is  then  billed  at  3  cents  per  kw- 
hour,  with  a  discount  of  33J^  per  cent  when  the  bill  exceeds 
$20  per  month.  In  case  service  is  discontinued  for  non-pay¬ 
ment  of  bills  the  company  reserves  the  right  to  make  a  charge 
of  $i  for  again  connecting  the  service  and  to  require  a  deposit 
equal  to  one  month’s  use  of  energy. 

The  regular  lighting  rates  of  the  company  are  also  based  on 
the  demand  system.  One  schedule  provides  a  rate  of  15  cents 
per  kw-hour  per  primary  usage  and  a  rate  of  12  cents  per  kw- 
hour  for  secondary  usage,  the  minimum  bill  being  $i  per 
month.  The  primary  usage  is  obtained  by  multiplying  the  kw- 
hour  equivalent  of  the  amount  shown  on  a  demand  indicator  by 
the  following  number  of  hours  each  month:  January,  60; 
February,  50;  March,  40;  April,  40;  May,  June,  July  and 
August.  30;  September,  40;  October,  50;  November,  60; 
December,  60. 

Another  schedule  which  provides  a  rate  for  a  guaranteed 
yearly  patronage  starts  with  a  demand  rate  of  20  cents  per  kw- 
hour  for  primary  usage  and  a  secondary  rate  is  maintained  of 
6  cents  per  unit  for  the  remaining  consumption.  The  primary 
usage  in  this  schedule  is  determined  by  multiplying  the  kw-hour 


equivalent  of  the  amount  shown  on  the  demand  indicator  by 
the  following  number  of  hours  each  month:  January,  50; 
February,  40;  March,  30;  April,  30;  May,  June,  July  and 
August,  20;  September,  30;  October,  40;  November  and  Decem¬ 
ber,  50. 

On  the  day  circuit,  which  operates  between  6  a.  m.  and  6:45 
p.  m.,  a  scale  of  lighting  rates  is  in  effect  which  varies  from 
10  cents  per  kw-hour  with  a  consumption  of  200  units  to  300 
units  per  month  for  100  i6-cp  equivalents  connected  to  5  cents 
per  unit  from  2500  kw-hours  to  3000  kw-hours  per  month  for 
1000  lamps  connected.  The  minimum  charge  in  the  first  case  is 
$3  and  in  the  latter  $20  per  month. 

In  the  fiscal  year  1910  the  company  purchased  1,791,400  kw- 
hours  from  the  Connecticut  River  Transmission  Company  which 
transmits  energy  generated  at  the  hydroelectric  station  at 
South  Vernon,  Vt.  The  bare  expense  of  production  at  the 
reserve  steam  plant,  omitting  all  fixed  charges  and  cost  out¬ 
side  of  mere  fuel,  labor  and  plant  repairs,  was  $17,681.  At  its 
steam  plant  the  company  produced  520,633  kw-hours  at  a  bare 
station  cost  of  3.4  cents  per  unit.  The  company  burned  1832 
tons  of  coal  at  an  average  cost  of  $4.52  per  ton,  and  its  labor 
cost  at  the  station  was  $5,630.  Three  engineers  and  one  fire¬ 
man  were  listed  on  the  plant  payroll.  The  total  energy  ac¬ 
counted  for  on  the  system  was  1,881,269  kw-hours  and  the 
maximum  load  was  830  kw  (Nov.  22,  1909). 

The  accompanying  table  shows  some  of  the  recent  work  of 
the  company  from  the  standpoint  of  earnings  during  the  last 
three  years. 

Mr.  Josiah  Q.  Bennett  is  president  and  Mr.  Paul  B.  Webber 
is  treasurer  of  the  company,  with  offices  in  the  Shawmut  Bank 
Building,  Boston,  and  the  general  manager  is  Mr.  C.  S.  Davis, 
Marlborough. 

ELECTRICAL  FEATURES  OF  THE  BRESCIA-SALO- 
TOSCOLANO  1200- VOLT  DIRECT-CURRENT 
RAILWAY. 

By  Mario  Stoppoloni. 

HE  railway  line  which  unites  Brescia  and  Said,  Gardone 
and  Toscolano,  on  the  Lake  of  Garda,  passing  through 
a  populous  region  of  high  industrial  activity,  consti¬ 
tutes  an  important  opening  toward  one  of  the  finest  Italian 
lakes,  which  for  its  numerous  attractions  and  mild  climate  has 
become  a  center  for  the  tourist  at  all  times  of  the  year.  The 
line  forms  part  of  a  network  of  steam  tramways,  such  as 
Brescia-Soncino,  Brescia-Gardone,  Val  Trompia-Brozzo  and 
Tormini-Vestone,  constructed  by  the  Compagnie  Generale  des 
Chemins  de  Fer  ficonomiques,  of  Brussels,  and  operated  by 
that  company  till  the  end  of  1906. 

For  a  long  time  the  necessity  of  electrifying  the  steam  tram¬ 
ways  had  been  felt,  but  it  was  only  in  1907  that  this  project 
was  finally  realized.  The  Societi  Bresciana  in  1907  acquired 
all  the  network  of  steam  tramways  from  the  Belgian  com¬ 
pany  so  as  to  be  able  to  carry  out  the  electrification  of  some 
of  these  lines  and  its  vast  program  of  electric  enterprises,  util¬ 
izing  all  the  great  quantity  of  power  of  the  Chiesi  and  Oglio 
torrents  in  the  Brescian  district 

In  July,  1907,  the  Societa  Elettrica  Bresciana  concluded  the 
new  contract  with  the  province,  acquiring  the  right  of  electrify¬ 
ing  the  tramway  lines  and  a  prorogation  of  the  old  concession 
of  operation  (1932)  till  the  end  of  i960.  In  May,  1909,  the  elec¬ 
trified  lines  Brescia-S.  Eufemia  and  Bresda-Stocchetta  com¬ 
menced  regular  service.  The  first  of  these  lines  forms  part  of 
the  Brescia-Salo  line.  From  a  technical  point  of  view  this 
line  is  of  interest  in  that  it  is  the  first  line  constructed  in 
Italy  using  direct  current  at  1200  volts.  It  constitutes  a  typi¬ 
cal  example  of  the  other  lines  constructed  or  under  construc¬ 
tion  which  use  the  same  system  and  from  which  it  varies  only 
in  a  few  points  due  to  the  spedal  conditions  of  the  locality. 
The  first  decisive  step  in  raising  the  e.m.f.  of  direct-current 
trolley  lines  was  made  with  1200  volts,  not  so  much  because  of 
any  obstacle  that  might  be  encountered  with  higher  e.m.fs.  as 
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a  great  number  of  small  hydroelectric  generating  stations  and 
also  by  a  steam-generating  station  at  Brescia  which  is  kept  as 
a  reserve  in  case  of  a  failure  in  the  water  supply.  The  ten¬ 
sion  of  the  distributing  lines  is  principally  40,000  volts,  but  in 
some  places  some  of  the  lines  are  at  8000  volts  and  3600  volts, 
while  all  the  secondary  lines  have  a  tension  of  220  volts. 

For  the  1200-volt  trolley  line  two  transforming  substations 
were  constructed,  one  in  the  same  building  as  the  steam-gener¬ 
ating  station  at  Brescia  and  the  other  close  to  Salo.  The  latter 
serves  also  for  the  light  distribution  for  Salo  and  the  surround¬ 
ing  district. 

The  substation  at  Brescia  contains  two  transforming  groups, 
each  composed  of  a  three-phase,  ?ooo-volt,  42-cycle  syn- 


from  the  fact  that,  being  just  double  the  ordinary  6oo-volt 
tension,  it  presented  itself  as  the  most  convenient,  using  the 
same  material  as  for  600  volts  and  slightly  modifying  it,  with¬ 
out  having  to  construct  all  new  material.  Moreover,  by  a  simple 
change  of  connections  the  cars  running  on  the  new  1200-volt 
lines  can  run  on  the  old  6oo-volt  lines,  and  this  arrangement  is 
very  convenient  where  the  lines  must  enter  towns  where  a 
lower  tension  on  the  trolley  wire  is  necessary. 

The  rapid  success  of  the  1200-volt  system  is  due  to  the  above 
facts ;  that  is,  that  it  was  able  from  the  very  first  to  assume 
a  definite  practical  use  without  many  experiments  or  changes 
of  material.  A  i20o-volt-tension  trolley  line  was  recognized  at 
once  to  be  the  most  convenient  also  for  an  eventual  extension  of 


Fig.  1 — The  Said  Substation. 


these  lines  and  the  electrification  of  the  other  steam  tramways 
belonging  to  the  system. 

The  line  follows  the  southwestern  outskirts  of  the  town, 
passing  by  the  railway  station,  from  Porta  Trento  to  Porta 
Venezia,  and  from  these  points  runs  toward  Stocchetta  and  to¬ 
ward  S.  Eufemia  respectively.  The  total  length  of  the  line 
is  33.5  miles;  that  is  from  Porta  Trento  to  Stocchetta,  2.5 
miles;  from  Porta  Venezia  to  S.  Eufemia,  2.5  miles,  and 
from  Porta  Venezia  to  Toscolano,  28.5  miles. 

The  line  is  all  single  track,  composed  of  rails  50  lb.  per  yard 
length,  on  wooden  sleepers,  except  in  the  town  and  other  in¬ 
habited  parts  of  the  road,  where  girder  rails  of  92  lb.  per  yard 
length  are  used.  The  track  gage  is  4  ft.  9  in.  The  track  is 
nearly  all  on  the  provincial  road,  except  for  about  2.5  miles 
between  Tormini  and  Salo,  where  it  runs  on  the  company’s 
ground,  and  on  this  part  of  the  track  is  the  maximum  grade  of 
the  whole  line,  which  is  2.5  per  cent.  The  minimum  radius 
of  the  curves  is  from  130  ft.  to  170  ft. 

The  Societa  Elettrica  Bresciana  owns  an  extensive  network 
of  high-tension  distribution  lines  which  cover  all  the  Brescian 
province,  with  branches  to  Cremona  and  Mantova,  fed  from 


chronous  motor  directly  coupled  by  means  of  a  flexible  coup¬ 
ling  to  a  200-kw,  i200-volt  direct-current  generator  having 
commutating  poles  and  separate  excitation.  One  of  these 
groups  is  kept  as  reserve.  The  excitation  is  furnished  by  two 
small  groups  (one  for  reserve)  each  composed  of  a  220-volt, 
42-cycle  induction  motor  and  of  a  direct-current  shunt  genera¬ 
tor  at  IIS  volts  between  brushes. 

The  substation  also  contain^  a  battery  of  accumulators  com¬ 
posed  of  582  elements  of  148  amp-hour  rating,  which  works 
continuously  in  parallel  with  the  generator,  taking  all  the 
fluctuations  of  current  on  the  1200-volt  trolley  line.  The  gen¬ 
erator  works  at  practically  constant  load  and,  therefore,  in 
good  condition  on  account  of  the  use  of  a  Pirani  booster, 
which  assures  automatically  the  charge  and  discharge  of  the 
battery  at  every  slight  difference  of  load  on  the  trolley  line. 

The  booster  is  composed  of  a  double-commutator  generator 
driven  by  a  220-volt,  42-cycle  synchronous  motor. 

The  battery  is  provided  with  special  insulation  due  to  the 
high  tension  which  is  reached  on  some  of  the  elements.  The 
walls  of  the  battery-room  near  these  elements  are  lined  with 
specially  treated  wood  covering. 
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The  switchboard  is  composed  of  ten  panels.  The  three- 
|.hase  high-tension  apparatus  is  kept  completely  separate  from 
the  low-tension  apparatus. 

All  of  the  high-tension  switches  are  inclosed  in  imitation 
stone  cells  with  iron  doors  in  the  basement  just  underneath 
the  switchboard,  on  which  are  fixed  only  the  handles  for  the 
distant  control,  which  is  accomplished  by  means  of  a  mechan¬ 
ism  made  of  gas  pipe. 

The  substation  at  Salo  is  constructed  on  the  same  lines  as 
that  at  Brescia.  The  Salo  substation  groups  are  of  300  kw 
rating  and  the  battery  is  of  108  amp-hour  rating.  In  case  of 
an  increase  in  traffic  a  battery  of  equal  rating  will  be  added 
in  parallel  to  the  battery  already  installed  in  this  substation. 
Two  feeders  go  out  from  each  substation  at  1200  volts  to  two 
points  on  the  trolley  line  close  to  the  substation. 

Of  the  two  feeders  from  the  substation  at  Brescia  one  feeds 
the  trolley  line  at  Porta  Venezia  and  the  other  at  a  point 
close  to  the  substation.  Of  the  two  feeders  from  the  Salo 
substation  one  feeds  the  line  close  to  the  substation  and  the 
other  feeds  the  line  at  Tormini.  The  line  is  divided  into  four 
independent  parts  insulated  from  one  another  by  section  insu¬ 
lators  interposed  between  these  feeding  points. 

The  overhead  1200-volt  line  is  constructed  according  to  the 
catenary  system  throughout  the  whole  route,  even  in  the  in¬ 
habited  districts.  With  the  greater  security  which  the  cate¬ 
nary  line  presents,  the  line  at  high  tension  does  not  cause 
any  greater  dangers  in  the  towns  than  ordinary  low-tension 
lines. 

The  trolley  wire  is  groved  and  is  of  95  sq.  mm  area  except 
on  the  Tormini-Salo  and  Brescia-Stocchetta  sections,  w’here 
the  area  is  reduced  to  65  sq.  mm. 

The  line  is  suspended  in  the  town,  or  where  there  are  build¬ 
ings  on  which  hooks  can  be  fixed,  by  cross-spans ;  on  the  other 
part  of  the  road  by  brackets  on  iron  poles.  A  fairly  good 
idea  of  the  construction  can  be  obtained  from  the  accompany¬ 
ing  illustrations.  The  line  is  anchored  every  0.62  mile  from 
iron  poles  similar  to  those  with  brackets,  but  of  a  heavier  type. 

The  catenary  system  consists  of  a  slack  messenger  wire  of 
about  75  sq.  mm  cross-section  carried  by  porcelain  petticoat 
insulators  on  the  bracket  arm,  and  in  cross-span  construction 
the  messenger  is  insulated  by  wooden  strain  insulators  intro¬ 
duced  in  the  span  wire. 

The  trolley  wire  is  supported  from  the  messenger  cable  by 
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Fig.  2 — Catenary  Line  Construction. 

special  hangers  consisting  of  screw-clamp  ears,  adopted  for 
grooved-trolley  wire.  These  hangers  are  provided  with  sister- 
hooks  or  clamps  for  engagement  with  the  messenger  cable. 
The  ear  and  sister-hook  grips  are  slotted  to  receive  flat  steel 
connecting  strips  or  a  stem  to  which  they  are  riveted. 

In  span  construction  and  also  in  bracket  construction  where 
the  pole  line  is  on  the  outside  of  the  curve  the  alignment  of 


the  trolley  wire  with  respect  to  the  center  line  of  the  tracks  is 
maintained  by  bridle  pull-oflFs  acting  upon  both  the  trolley  and 
the  messenger  cable. 

In  bracket  construction  the  alignment  of  the  trolley  wire  is 
maintained  either  by  the  use  of  pull-off  guys  between  poles  in 
conjunction  with  bridle  pull-offs  or  by  the  closer  spacing  of 
the  poles  and  the  use  of  steady  braces.  This  latter  method 


Fig.  3 — Catenary  Line  Construction. 

is  used  where  the  poles  carrying  the  brackets  are  on  the  in¬ 
side  of  the  curve. 

The  principal  characteristics  of  the  catenary  system  are 
its  simplicity  and  its  elegant  appearance.  It  also  provides 
ample  insulation  surface  for  the  highest  potentials,  and  inci¬ 
dentally  affords  marked  mechanical  improvements,  which  is 
important  with  the  high  speeds  of  modern  suburban  and  inter- 
urban  operation. 

Mention  should  be  made  of  the  special  wood  strain  insula¬ 
tors.  These  insulators  are  of  selected  hickory  spi  t  into  sticks 
before  being  turned  to  insure  straight  grain  and  put  to  a  spe¬ 
cial  treatment  to  exclude  moisture  and  thereby  raise  their 
insulating  properties. 

There  are  two  types  of  trolley  cars,  the  type  for  the  service 
between  Brescia  and  Toscolano  being  larger  than  those  for  the 
local  service  between  Brescia-Stocchetta  and  Brescia-S 
Eufemia.  The  first  type,  of  which  there  are  ten,  are  four-axle 
cars  built  by  Carminati  Toselli,  of  Milan,  and  have  seats  for 
fifty  and  standing  room  for  ten  passengers. 

The  cars  of  the  second  type,  of  which  there  are  eight,  were 
constructed  by  the  Maschinenfabrik  Augsburg-Xiirnberg ; 
they  have  been  designed  for  twenty  persons  sitting  and  twenty 
standing  in  the  vestibules.  The  weight  of  the  four-axle  cars  is 
22  tons  without  passengers  and  the  two-axle  cars  weigh  9  tons. 

The  electric  equipments  of  the  cars  have  been  furnished 
by  the  General  Electric  Company,  of  Schenectady,  N.  Y.  The 
two-axle  cars  are  equipped  with  two  motors  connected  perma¬ 
nently  in  series  with  rheostatic  control.  The  four-axle  cars 
are  provided  with  four  motors  divided  into  two  groups  of 
two  motors  in  series.  These  groups  are  arranged  in  series  and 
parallel  respectively,  for  accelerating  and  free  running. 

The  motors  are  of  the  commutating-pole,  4S-hp  type  wound 
for  600  volts,  but  insulated  for  1200  volts.  The  commutating- 
pole  windings  are  permanently  connected  in  series  with  the 
armature,  which  arrangement  insures  a  variation  of  excitation 
and  commutating  field  strength  in  proportion  with  the  load  of 
the  motor. 

The  control  is,  practically  speaking,  a  standard  automatic 
relay  control  for  600  volts  insulated  for  the  higher  potential 
on  the  motor  circuit.  Its  important  elements  are  the  master 
controller,  situated  in  the  vestibules,  and  the  reverser,  con¬ 
tactors  and  dynamotor  located  under  the  car.  The  action  of 
the  master  controller,  which  is  provided  with  a  single-cylinder 
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and  direct-connected  handle,  is  automatic  in  cutting  off  the 
supply  and  applying  the  air  brakes  should  the  motornian 
release  his  grasp  on  the  handle.  The  reversing  is  accomplished 
by  a  6oo-volt  electrically  operated  reverser,  which  controls  the 
direction  of  current  in  the  field  coils. 

.\  commutating  switch  permits  either  pair  of  motors  to  be  cut 
out  of  circuit.  It  is  provided  with  contacts  in  series  with  the 
control  wiring  to  prevent  the  controller  being  operated  be¬ 
yond  the  series  position  if  two  motors  have  been  cut  out  of 
service. 

The  contractors  are  similar  to  those  used  for  standard 
6oo-volt  operation,  but  are  provided  with  additional  insula¬ 
tion  to  suit  the  higher  potential ;  that  is  to  say,  the  parts  sub¬ 
jected  to  1200  volts  are  specially  insulated  from  the  operating 
coils  and  interlocks  carrying  the  6oo-volt  current. 

The  contactors  are  supported  in  the  box  by  insulated  bolts, 
and  the  supporting  plate  is  insulated  from  the  box. 

All  of  the  protective  devices  are  similar  to  those  used  on 
6oo-volt  equipment,  with  the  exception  that  an  additional 
blow-out  is  provided  for  the  motor  fuse  to  make  it  more 
effective. 

A  dynamotor  provides  600  volts  for  operating  the  control 
circuits,  thereby  insuring  greater  personal  security  than  if 
i200-volt  energy  passed  through  the  operating  apparatus.  This 
machine  can  be  described  as  a  motor-generator  with  two  sets 
of  windings  wound  on  the  same  core  and  in  the  same  slots. 
It  is  provided  with  a  commutator  at  each  end.  The  600  volts 
for  operating  the  control  circuit  is  obtained  as  follows :  The 
trolley  is  connected  to  one  set  of  brushes  on  the  first  com¬ 
mutator,  the  other  set  of  brushes  on  commutator  No.  i  be¬ 
ing  connected  to  a  set  of  brushes  on  commutator  No.  2,  while 
the  remaining  set  of  brushes  on  commutator  No.  2  is  grounded. 
.\s  one  set  of  windings  is  always  generating  while  the  other  set 
IS  motoring  it  is  obvious  that  the  potential  across  the  brushes 
of  commutator  No.  2  will  be  half  of  the  applied  voltage, 
namely,  600  volts. 

The  dynamotor  has  a  rated  output  of  12  kw  and  furnishes 
energy  not  only  for  the  control  system,  but  also  for  the  car 
illumination,  for  which  there  are  seven  lamps  on  the  two-axle 
cars  and  twelve  lamps  on  the  four-axle  ones,  and  also  for  the 
air-compressor  motor. 

A  special  point  in  this  equipment  will  be  found  in  the  fact 
that  the  method  of  attaching  the  electrical  apparatus  to  the 
underside  of  the  car  is  novel  and  possesses  some  advantageous 
features. 

All  of  the  apparatus  is  hung  from  specially  constructed 
wrought-iron  frameworks,  which,  in  their  turn,  are  bolted 
to  and  insulated  from  the  underside  of  the  car.  For 
example,  the  large  contactor  box,  circuit-breaker,  reverser, 
control  rheostat  for  the  dynamotor  and  small  contactor  box 
for  the  dynamotor,  together  with  the  rheostats,  are  hung  from 
one  metal  framework,  while  the  dynamotor  is  supported  from 
another  and  the  compressor  outfit  from  a  third.  These  metal 
frameworks  arc  built  up  and  drilled  to  template  and  the  appa¬ 
ratus  is  also  drilled  to  template.  The  principal  ^idvantages 
secured  by  the  adoption  of  this  method  of  installing  the  appa¬ 
ratus  under  the  car  are  the  following: 

The  number  of  holes  drilled  on  the  under  framework  of  the 
car  is  minimized,  and,  therefore,  the  car  structure  is  not  weak¬ 
ened  in  any  way;  the  apparatus  is  interchangeable  from  one 
equipment  to  another,  everything  being  drilled  to  template ; 
greater  clearance  is  left  above  the  apparatus  for  the  installation 
of  the  cable  conduits  and  the  brake  rigging;  the  apparatus  can 
be  installed  in  a  much  more  compact  manner,  and  thus  more 
available  room  is  left  on  the  underside  of  the  car. 

Both  the  four-axle  and  the  two-axle  cars  are  equipped  with 
hand  brakes  which  can  be  operated  from  each  vestibule,  and  a 
compressed-air  brake  of  the  Westinghouse  type.  On  the  four- 
axle  cars  the  air  for  the  brakes  is  compressed  by  a  motor- 
driven  pump  fixed  underneath  the  car  floor.  On  the  two-axle 
cars  the  air  compressor  is  of  the  Kontinental  Bremsen  Gesell- 
schaft  type  driven  directly  from  the  car  axle. 


SHORT  CUTS  IN  HIGH-TENSION  TRANSMISSION¬ 
LINE  ESTIMATES. 

By  Clarence  P.  Fowler. 

IN  these  days  of  strenuous  engineering  activity  any  method 
of  calculation  which  tends  to  lessen  the  time  and  labor  of 
arriving  at  the  desired  result  is  welcome.  It  will  be 
the  purpose  of  these  paragraphs  to  explain  briefly  the  deriva¬ 
tion  and  use  of  a  method  which  the  writer  has  found  useful 
for  quickly  approximating  the  cost  of  transmission-line  struc¬ 
tures,  and  while  it  is  susceptible  to  some  error,  yet  it  is  suffi¬ 
ciently  accurate  for  preliminary  estimates,  such  as  would  pre¬ 
cede  a  more  careful  study,  which  could  only  be  made  after  a 
final  survey  of  the  best  line  location. 

ESTIMATE  OF  COST  OF  CONDUCTOR  MATERIALS 
As  is  well  known,  the  law  which  connects  the  relation  of  the 
weight  of  the  conductor  material  in  any  transmission  line  with 
the  distance,  power  used  in  transmission,  line  voltage  and  loss 
is  that  the  weight  of  the  conductor  varies  directly  as  the  square 
of  the  distance  and  directly  as  the  kilowatts  and  inversely  as  the 


Diagram  Showing  Cost  of  Conductors  in  Three-Phase  Circuits 
with  10  per  Cent  Energy  Loss  and  80  per  Cent  Power  Factor. 


square  of  the  voltage  and  power-factor  and  inversely  as  the 
per  cent  of  power  lost  in  transmission. 

This  law  for  a  copper  three-phase  line  may  be  conveniently 
expressed  algebraically  as  follows : 


Weight  of  copper  = 


(distance)*  X  kw  X  C 

(line  voltage 

-  I  X  per  cent  loss 

1000  / 


the  weight  of  copper  being  expressed  in  pounds  and  the  dis¬ 
tance  in  miles.  C  is  a  constant  depending  upon  the  system  and 
power-factor.  For  100  per  cent  power-factor  and  single  or 
two-phase  system  C  =  363  and  for  the  same  power-factor,  but 
for  three-phase  system,  C  =  273.  As  high-tension  transmission 
lines  are  universally  three-phase,  attention  will  be  confined  to 
this  system  in  the  preparation  of  the  data  which  are  included 
in  this  article. 
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Assutr.i:  for  the  factors  in  the  above  formula  the  following 
values : 


Transmission  distance . 1  mile 

Power  to  be  transmitted . 1  kw 

Line  voltage . 1000  volts 

Loss  in  transmission . 10  per  cent 

Power  factor . 100  per  cent 


Then  the  equation  for  weight  of  copper  will  become : 
(I)*  X  I  X273 


(1000 
1000  / 


=  27-3  lb. 


X  10 


From  the  weight  of  the  copper  above  obtained  the  weight  at 
80  per  cent  power-factor,  which  is  more  commonly  encoun¬ 
tered  in  practice,  may  be  obtained  as  follows: 


(100  \t 

j  =  42.58  lb. 

Figiuring  the  cost  of  copper  at  15  cents  per  pound,  the  cost  of 
the  conductor  will  be  about  $6.40  per  kilowatt  transmitted. 

The  above  example  shows  the  method  used  in  calculating  the 


per  mile  intersects  curve  A  (copper  at  15  cents  per  pound)  at 
a  price  slightly  below  $10  per  kilowatt  transmitted,  which  is 
the  value  for  a  power-factor  of  80  per  cent.  However,  the 
power  factor  assumed  in  this  example  is  100  per  cent  and,  by 
referring  to  the  table  of  multipliers,  it  will  be  noted  that  64 
per  cent  of  the  above  figure  represents  the  true  cost  per  kilo¬ 
watt  transmitted,  which  gives  a  cost  slightly  under  $6.40  under 
the  above-stated  conditions  as  to  loss,  power-factor  and  line 
voltage.  When  the  kilowatts  to  be  transmitted  are  known  the 
total  cost  is  at  once  obtained  by  multiplying  the  same  by  the 
figure  read  from  the  curves.  While  the  above  process  gives  the 
cost  per  kilowatt  transmitted,  it  does  not  give  any  clew  as  to  the 
approximate  size  of  wire  which  such  cost  implies,  and  which, 
of  course,  is  desirable  knowledge  in  making  preliminary  calcu¬ 
lations  on  line  regulation.  This,  however,  may  be  obtained 
from  Table  II,  which  gives  the  cost  per  mile  for  various  sizes 
of  conductors  in  a  three-phase  line  at  the  same  range  of  prices 
per  pound  of  copper  as  used  in  connection  with  the  curves. 

In  demonstrating  the  method  of  using  Table  II,  assume  that 
it  be  required  to  transmit  6000  kw  in  the  case  of  the  previous 


TABLE  II. — CX)ST  OF  THREE-PHASE  LINE  PER  MILE  FOR  VARIOUS  SIZES  OF  CONDUCTOR. 


COST  OP  CONDUCTOR  PER  MILE  OF  THREE-PHASE  LINE. 


Size  of  Wire. 

Weight  per  Mile 
of  Three-Phase 
,  Line  in  Pounds. 

15  Cents  per 
Pound. 

18  Cents  per 
Pound. 

2 1  Cents  per 
Pound. 

24  Cents  per 
Pound. 

27  Cents  per 
Pound. 

30  Cents 
Pound 

No.  6  B.  &  S . 

..'  1,260 

$189 

$227 

$265 

$303 

$341 

$379 

5 . 

1,587 

238 

286 

334 

382 

430 

478 

"  4 . 

. . ;  2.002 

300 

360 

420 

480 

540 

600 

“  3 . 

..i  2,523 

378 

454 

530 

606 

682 

758 

“  2 . 

..!  3,186 

478 

573 

668 

763 

858 

953 

“  1 . 

..j  4.011 

602 

722 

842 

962 

1,082 

1.202 

1  “  0 . 

5,061 

759 

911 

1,062 

1,215 

1,367 

1,519 

“  00 . 

6,381 

957 

1,148 

1.339 

1,530 

1,721 

1,912 

“  000 . 

8,046 

1,207 

1,448 

1,689 

1,930 

2,171 

2,412 

1  “  0000 . 

10,143 

1,521 

1,825 

2,129 

2.433 

2.737 

3,041 

250,000  circ.  mil . 

12,078 

1.812 

2,174 

2,536 

2,898 

3,260 

3,622 

300.000  "  “  . 

14,493 

2,174 

2,609 

3,044 

3,479 

3,914 

4,349 

350,000  “  “  . 

16,908 

2,536 

3,043 

3,550 

4,057 

4,564 

5,071 

400,000  “  “  . 

19,326 

2,899 

3.479 

4,059 

4,639 

5,219 

5.779 

450,000  “  “  . 

21,741 

3,261 

3,913 

4,565 

5,217 

5,869 

6,521 

500,000  "  “  . 

24,156 

3,623 

4,348 

5,073 

5,798 

6,523 

7.248 

data  from  which  the  accompanying  curves  were  plotted  and 
which  give  directly  the  cost  of  copper  in  a  three-phase  line 
under  following  conditions:  Power-factor  assumed  to  be  80 
per  cent,  energy  loss  10  per  cent  of  the  actual  power  delivered, 
line  voltages  ranging  from  300  volts  to  2000  volts  per  mile, 
aftd  the  price  of  copper  varying  from  15  cents  to  30  cents  per 
pound,  by  3-cent  increments.  Values  covering  intermediate 
unit  prices  for  copper  can  easily  be  taken  from  the  diagram. 

For  other  values  of  energy  loss  the  cost  varies  inversely  as 
the  loss  expressed  in  per  cent,  and  can  thus  be  obtained  by 

10 

multiplying  the  curve  value  l^y-^"  where  L  is  the  actual  energy 

loss.  For  other  power-factors,  ranging  from  100  per  cent  to 
50  per  cent,  values  are  given  in  Table  I.  which,  multiplied  by 
values  taken  from  the  curves,  will  give  the  cost  of  conductors 
for  respective  power-factors.  The  following  example  will  illus¬ 
trate  the  use  at  the  curves: 


TABLE  I. —  MULTIPLIERS  FOR  CURVE  VALUES  FOR  OTHER  POWER- 
FACTORS  THAN  80  PER  CENT. 


Per  Cent  Power  Factor.  ! 

100 

'  95  1 

90 

1 

85 

1  1 

75  1  70  ' 

60 

55 

50 

Multiplier . 

0.64  0.71, 
1  1 

0.79  0.89 

1 

1 . 14  1.30 

1  1 

1.78 

|2.12 

2.55 

Let  it  be  required  to  find  the  cost  of  copper  per  kilowatt  de¬ 
livered  for  a  fifty-mile  three-phase  line  operating  at  40,000 
volts  with  10  per  cent  loss  and  100  per  cent  power-factor,  the 
price  of  copper  being  15  cents  per  pound. 

40,000 

Volts  per  mile  = - =800. 

50 

From  the  diagram  it  will  be  seen  that  the  line  of  800  volts 


example,  from  which  the  total  cost  for  conductors  is  calcu¬ 
lated  to  be  $6.40  X  6000  =  $38,400.  Thus  the  cost  of  copper 
per  mile  is 

=$768. 

so 

By  recourse  to  Table  II  in  column  corresponding  to  cop¬ 
per  at  15  cents  per  pound  it  will  be  found  that  the  nearest 
standard-size  copper  wire  corresponding  to  the  above  cost  is 
that  of  No.  o  B.  &  S.  Similarly,  any  other  of  the  many  com¬ 
binations  that  may  arise  may  be  quickly  handled  with  suf¬ 
ficient  accuracy  for  all  practical  purposes  in  any  preliminary 
study.  It  should  be  noted  that  no  allowance  is  made  in  the 
above  for  sag,  waste,  etc.,  which  may  add  from  2  per  cent  to 
3  per  cent  to  the  cost  as  obtained  above. 

When  the  size  of  wire  is  determined  a  preliminary  calculation 
should  be  made  by  any  of  the  well-known  methods  to  ascertain 
what  line  regulation  may  be  expected.  In  the  example  before 
us,  when  using  three  No.  o  B.  &  S.  copper  conductors,  having  a 
spacing  commonly  met  with  for  voltages  of  the  order  of  mag¬ 
nitude  assumed  in  the  problem  and  a  frequency  of  25  cycles 
per  second,  the  total  drop  is  in  the  neighborhood  of  10  per  cent 
of  the  delivered  voltage,  which  is  well  within  limits  prescribed 
by  the  best  practice. 

ESTIMATE  OF  COST  OF  TRANSMISSION-LIKE  STRUCTURES  AND  STRING¬ 
ING  OF  WIRES. 

While,  as  previously  pointed  out,  no  exact  determination  of 
line  cost  can  be  ascertained  until  a  detailed  study  of  all  the 
local  factors  affecting  same  has  been  made,  yet  there  are 
various  typical  forms  of  construction  which  may  be  taken  as 
averages  from  which  an  approximate  idea  of  the  cost  may  be 
determined  which  will  serve  sufficiently  well  the  purposes  of  a 
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preliminary  estimate  and  which  may  not  be  so  very  wide  of  the 
mark  for  any  given  type  of  construction  assumed. 

With  the  above  idea  in  mind,  the  writer  has  prepared  the 
following  estimates  covering  several  typical  transmission-line 
structures  which  will  be  found  useful  as  representing  average 
cost  per  mile  in  lines  commonly  used  in  this  country.  These 
typical  estimates  do  not  cover  the  suspension  type  of  insula¬ 
tor,  which  can  hardly  be  said  to  be  in  general  use  as  yet,  and 
the  potentials  considered  here  do  not  exceed  60,000  volts,  at 
which  voltage  and  below  which  the  pin-type  insulator  serves  its 
purpose  well. 

ESTIMATED  COST  OF  TRANSMISSION  LINE,  EXCLUDING  COST  OF 
RIGHT  OF-W AY  AND  CONDUCTOR  MATERIAL. 

(a)  wooden  poles,  three-phase,  2000  VOLTS. 


Cost  per  Mile. 


SO  poles  at  $10,  erected .  $500 

50  crossarms  at  $2,  erected .  100 

Telephone  wire .  30 

Pins  and  insulators  for  telephone  line .  12 

Installing  transmission-line  wire .  100 

Installing  telephone  wire .  50 

155  transmission-line  pins  and  insulators  at  20  cents .  31 

Guying  and  miscellaneous .  35 


Total  for  pole  structure  (exclusive  of  transmission-line  wire  and 

right-of-way) . .  $858 

Add  22  per  cent  for  engineering,  contingencies  and  contractor's  profit, 

making  a  total  of  approximately .  $1,050 


(b)  wooden  poles,  three-phase,  13,000  VOLTS. 

Cost  per  Mile. 


50  poles  at  $10,  erected .  $500 

50  crossarms  at  $2,  erected .  100 

Ground  wire  No.  8 .  35 

Telephone  wire  No.  10 .  30 

Pins  and  insulators  for  telephone  line .  12 

Installation  of  transmission  line  and  ground  wire .  100 

Installation  of  telephone  wire .  50 

155  transmission-line  pins  and  insulators  at  40  cents .  62 

Guying  and  miscellaneous  material .  50 

Total  cost  per  mile  (exclusive  of  transmission-line  wire  and  right- 

of-way) .  $039 

Add  22  percent  for  engineering,  contingencies  and  contractor’s  profit, 

making  a  total  of  approximately .  $1,150 


(c)  WOODEN  POLES,  THREE-PHASE,  40,000-60,000  VOLTS. 

Cost  per  Mile. 


50''poles  at  $12.  erected .  $600 

Ground  wire  No.  8 .  35 

Telephone  wire  No.  10 . . .  30 

Pins  and  insulators  for  telephone  line . .••••. . 

Installation  of  transmission  line  and  ground  wires  and  distribution. ...  125 

Installation  of  telephone  wire .  50 

100  crossarms  with  brackets  installed .  500 

155  insulators  for  transmission  line  at  $3.50  .  543 

150  pins  for  transmission  line .  125 

Guying  and  miscellaneous .  50 


Total  cost  per  mile  (exclusive  of  transmission-line  wire  and  right- 

of-way) .  $2,070 

Add  22  per  cent  for  engineering,  contingencies  and  contractor’s  priyo, 

making  a  total  of  approximately .  $2,500 


(d)  SINGLE-CIRCUIT  STEEL  TOWERS,  THREE-PHASE,  40,000-60,000 

VOLTS. 

Cost  per  Mile. 

12  single-circuit  steel  towers,  erected  (including  foundations)  at  $150. .  f  1,.800 


36  insulators  at  $3.50 .  126 

Ground  wire .  80 

Telephone  wire .  70 

Pins  and  insulators  for  telephone  line . . .  2 

Installation  of  transmission  line  and  ground  wires .  180 

Installation  of  telephone  wire .  50 

Miscellaneous  material .  23 


Total  cost  pel  mile  (exclusive  of  transmission-line  wire  and  right- 

of-way) .  $2,331 

Add  22  per  cent  for  engineering,  contingencies  and  contractor’s  profit, 


making  a  total  of  approximately. .  $2,850 

(e)  double-circuit  steel  towers,  three-phase,  40,000-60,000 

VOLTS. 

Cost  per  Mile. 


12  double-circuit  steel  towers,  erected  (including  foundations)  at  $200. .  $2,400 

36  insulators  at  $3.50  (for  one  three-phase  circuit  only) .  126 

Ground  wire .  80 

Telephone  wire .  70 

Pins  and  insulators  for  telephone  line .  2 

Installation  of  transmission  line  and  ground  wires  and  distribution. ...  180 

Installation  of  telephone  wire .  50 


Total  cost  per  mile  (exclusive  of  transmission-line  wire  and  right- 

of-way) .  $2,908 

Add  22  per  cent  for  engineering,  contingencies  and  contractor’s  profit, 

making  a  total  of  approximately .  $3  550 


If  we  adhere  to  our  original  problem  of  transmitting  6000 
kw  fifty  miles  under  the  conditions  assumed,  the  total  ap¬ 
proximate  cost  of  conductors,  stringing  of  same  and  supporting 
structures  (assuming  wooden-pole  construction),  exclusive  of 
cost  of  right-of-way,  would  be  as  follows : 

Cost  per  Mile. 


Conductors,  three.  No.  0  B.  &  S.  copper  wire  at  15  cents . '. . .  .  $760 

Engineering,  contingencies  and  contractor’s  profit,  22  per  cent.. .....  165 

Wooden-pole  line,  as  per  estimate  C,  including  22  percent  for  engineer¬ 
ing,  contingencies  and  contractor’s  profit .  2,500 


Total  cost  per  mile  approximately .  $3 ,400 

From  which  the  total  cost  of  line,  exclusive  of  right-of-way,  is  50  X 

$3,400 . $170,000 


To  arrive  at  the  total  cost  of  the  line  structure  it  is,  of 
course,  necessary  to  add  to  the  above  figure  the  cost  of  the 
right-of-way,  which  varies  between  such  wide  limits  in  dif¬ 
ferent  localities  that  it  is  impracticable  to  use  any  general  aver¬ 
age  here  that  would  be  of  value.  The  figures  covering  this 
item,  together  with  the  final  solution  of  the  line  as  a  mechani¬ 
cal  and  electrical  structure,  can  be  determined  only  after  a 
careful  study  of  all  the  local  factors,  such  as  climate,  topog¬ 
raphy,  etc.,  peculiar  to  any  given  line  location. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


ELECTRIC  COMPANY  NOT  LIABLE  FOR  INJURY 
BY  ELECTRICITY  TRANSMITTED 
THROUGH  CLOTHESLINE. 

In  a  recent  action  brought  against  an  electric  light  company 
in  the  State  of  Pennsylvania  it  appeared  that  the  plaintiff’s 
wife  was  killed  by  an  electric  current  that  passed  from  the 
defendant  company’s  feed  wire  to  a  guy  wire  and  thence  to  a 
clothesline  in  her  yard  on  which  she  was  at  at  the  time  hanging 
clothes.  The  guy  wire  extended  from  the  top  of  the  electric 
light  pole  along  the  division  line  and  was  fastened  to  the  pole 
in  the  alley  about  7  ft.  above  the  ground.  At  the  time  of  the 
accident  the  clothesline  was  wrapped  around  the  guy  wire  and 
around  the  post.  It  did  not  appear  who  did  this,  but  there  was 


no  evidence  to  warrant  an  inference  that  it  was  done  by  the 
defendant  company’s  employees  wuen  the  guy  wire  was  re¬ 
newed.  A  cross-arm,  carrying  an  electric  wire,  broke,  causing 
the  wire  to  come  in  contact  with  the  guy  wire  and  bringing 
about  the  death  of  the  plaintiff’s  wife,  '’'he  jury  found  the  de¬ 
fendant  company  negligent  in  not  maintaining  its  wire  in  a  safe 
condition,  but  the  trial  judge  disregarded  the  verdict  and  gave 
judgment  in  favor  of  the  company  on  the  ground  that,  if  the 
company  was  negligent,  its  negligence  was  not  the  proximate 
cause  of  the  accident.  This  judgment  was  affirmed  on  appeal. 
The  guy  wire  was  not  in  itself  a  danger  to  anyone  even  if  it  be¬ 
came  accidentally  charged  with  electricity.  The  only  danger 
in  the  situation  was  created  by  the  deceased,  or  someone  acting 
for  her,  in  making  an  unauthorized  and  manifestly  unsafe  use 
of  the  pole  and  guy  wire. 
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FLAMING-ARC  ORNAMENTAL  STREET  LIGHTING. 

The  Edison  Electric  Light  Company,  of  York,  Pa.,  recently 
completed  the  installation  of  about  forty  regenerative  flaming- 
arc  lamps  in  the  business  district,  this  special  lighting  being 
paid  for  by  adjacent  merchants.  The  lamps  are  of  the  Adams- 
Bagnall  type  and  are  hung  at  about  loo-ft.  intervals  at  a  height 
of  20  ft.  over  the  center  of  the  street.  After  nightfall  the  dis¬ 
tricts  thus  illuminated  present  a  brilliant  appearance. 

For  each  lamp  installed  the  electric  company  collects  from 
adjacent  merchants  $6  per  month.  This  amount  is  made  up  in 
various  instalments,  each  merchant  paying  from  $i  to  $150, 
as  he  feels  willing,  but  for  each  lamp  the  company  obtains  a 
guarantee  from  some  responsible  property  owner  in  the  neigh¬ 
borhood  that  the  entire  $6  will  be  paid  or  that  he  will  himself 
make  up  the  difference.  The  company’s  representative  makes 
the  collections,  appealing  to  the  guarantor  only  in  case  of  non¬ 
payment,  and  then  the  intervention  of  a  fellow-citizen  is 
usually  effective  in  bringing  the  tardy  one  to  time.  The 
flaming-arc  lamps  are  of  the  iio-volt  multiple  type,  but  are 
operated  during  the  same  hours  as  the  regular  lighting  circuit, 
from  dusk  to  to  p.  m.  York  citizens  are  well  pleased  with 
the  extra  illumination. 


ST.  LOUIS  DOWNTOWN  LIGHTING  ASSOCIATION. 


St.  Louis  is  one  of  the  best  lighted  cities  of  the  country,  so 
far  as  the  general  street  lighting  of  its  “downtown”  district  is 
concerned.  Magnetite  arc  lamps  are  used,  as  described  in  the 
Electrical  World  of  May  19,  1910,  page  1284.  Much  of  the 
credit  for  this  state  of  affairs  is  due  to  the  Downtown  Lighting 
Association,  which,  having  accomplished  its  object,  wound  up 
its  affairs  on  Feb.  24,  1911.  The  records  of  the  association 
were  sent  to  the  Missouri  Historical  Society.  The  amount 
collected  from  members  and  subscribers  was  $29,214,  and  with 
this  money  429  handsome  lamp-posts,  each  equipped  with  a 
500-watt  lamp,  were  installed  at  a  cost  of  $25,740.  The  sum  of 
$2,728  was  paid  for  salary  and  expenses.  The  small  balance 
remaining  in  the  treasury  was  given  to  a  hospital  fund.  Before 
dissolving  the  association  adopted  resolutions  thanking  the 
Board  of  Public  Improvements,  the  Union  Electric  Light  & 
Power  Company  and  the  Civic  League  for  co-operation  in  its 
work. 


CENTRAL-STATION  BILLBOARD  ADVERTISING  IN 
ST.  LOUIS. 


The  Union  Electric  Light  &  Power  Company,  of  St.  Louis, 
is  doing  considerable  billboard  advertising,  and  two  examples 
of  signs  of  this  character  are  illustrated  herewith.  The  news- 


Blllboard  Advertisement. 


papers  in  St.  Louis  are  making  a  campaign  against  the  smoke 
nuisance,  and  in  line  with  this  agitation  the  central-station 
company  has  recently  erected  a  large  signboard  bearing  the 
legend,  “Help  make  St.  Louis  clean  by  using  electric  power 
from  central  station.”  Above  is  a  panoramic  view  of  the  city, 
and  a  picture  of  the  Ashley  Street  generating  station  is  also 
given.  This,  large  board  is  illuminated  at  night  (indeed,  the 


photograph  reproduced  herewith  is  a  night  picture)  and  makes 
a  conspicuous  piece  of  advertising. 

Other  signs  of  this  general  character  have  been  erected. 
They  carry  the  following  announcements : 

“The  St.  Louis  industrial  campaign  established  here  last  year 
135  factories.  Cheap  power  had  much  to  do  with  it.  The 
Union  Electric  sells  it.” 

“The  things  St.  Louis  factories  made  last  year  were  sold 
for  more  than  $300,000,000.  They  would  have  cost  the  people 
more  but  for  the  cheap  electric  power  sold  by  the  Union 
Electric.” 

“The  factory  product  of  St.  Louis  has  increased  nearly  50 
per  cent  in  ten  years.  There  are  reasons.  One  is  cheap  power 
sold  by  the  Union  Electric.” 

“St.  Louis  is  becoming  a  world  manufacturing  city.  Nearly 
$40,000,000  worth  of  goods  made  here  were  exported  last 
year.  Our  manufacturers  meet  competition  in  foreign  markets. 
Union  Electric  cheap  power  helps  to  do  it.” 

It  will  be  noted  that  by  these  billboard  advertisements  the 
company  identifies  itself  with  the  industrial  advancement  of 
the  city  and  is  continually  “boosting”  St.  Louis.  Incidentally, 
the  industrial  advantages  of  electric  drive  are  pointed  out 
The  statistics  given  were  obtained  from  the  Business  Men’s 
League  of  St.  Louis,  which  co-operates  with  the  central-station 
company  in  this  campaign  and  is  pleased  to  have  the  powerful 
assistance  of  the  Union  Electric  Company  in  exploiting  the 
industrial  advantages  of  the  city. 

An  automobile  sign,  arranged  to  be  illuminated  at  night,  has 
been  erected  on  Lindell  Boulevard,  a  thoroughfare  largely  used 
by  automobiles.  The  sign  is  very  prominent  and  brings  to 
attention  in  a  striking  way  the  convenience  of  electric  pleasure 
cars,  particularly  for  ladies. 


ILLUMINATED  ST.  LOUIS  SUBSTATIONS. 


The  accompanying  illustration  is  a  night  view  of  the  street 
front  of  substation  No.  2  of  the  Union  Electric  Light  &  Power 
Company  of  St.  Louis.  This  substation  is  located  on  the  east 


Outlining  of  Substation  In  Low- Voltage  Tungsten  Lamps. 

side  of  Fourth  Street,  south  of  Market  Street,  between  the 
Planters’  Hotel  and  the  Southern  Hotel.  This  is  a  conspicuous 
downtown  location,  where  many  out-of-town  people  congregate. 
The  prominent  “Union  Electric”  sign  is  also  seen  by  St. 
Louisans  who  live  in  South  St.  Louis  and  use  the  Fourth  Street 
car  line.  The  dignified  architectural  features  of  the  facade 
are  outlined  in  5-watt  tungsten  lamps.  The  sign  on  the  roof 
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ELECTRIC  VEHICLE 
ENDORSED 

EDISON  COMPANY 


I^ECEfiTT  new  and  mvmkMe  mprowcmmis  in  slurafe  bat- 
t«nes  have  stimultfed  Ekctric  Vchade  minafactivers  to 
make  grot  knycovemeats  m  conMruction  and  design. 

The  Editw  Badnc  ammtmf  Company  has  for  two 
jtcars made  practical  ii"1'  aiitT  mn  rn>  dii  rtaharp  scrvwe 
ai4.afta  Gouli.  has  begun  todbcardalilsoU^MVaKei,  con- 
sixinc  of  over  t(0  hones  and  nagms  aod  horses  and  buggirs 
and  gasofine  cars,  in  favor  of  Ekvtrk'  Vehicks 
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consists  of  letters  2  ft.  high,  while  the  sign  above  the  main 
entrance,  “Substation  No.  2,”  is  made  of  letters  i  ft.  high. 
There  are  210  s-watt  tungsten  lamps  in  these  signs.  They  are 
wired  in  series  multiple  and  operated  on  the  iiS-230-volt,  three- 
wire,  direct-currcr.t  r  ains  of  the  company. 

Substation  No.  1  of  the  Union  Electric  Light  &  Power  Com¬ 
pany  is  located  at  Fourth  Street  and  Lucas  Avenue  and  is  also 
made  conspicuous  with  electric  signs  and  outlining  similar  to 
substation  No.  2,  shown  in  the  illustration.  The  company  is 
thus  enabled  to  utilize  the  locations  of  its  downtown  substa¬ 
tions  for  advertising  purposes  after  dark. 
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Edison  Company  during  the  period  of  the  exhibition  should, 
to  a  considerable  extent,  overcome  the  relatively  poor  showing 
in  electric  vehicle  exhibits  at  Mechanics’  Hall, 

CENTRAL-STATION  ADVERTISING  METHODS  AT 
ROANOKE,  VA. 

The  Roanoke  Railway  &  Electric  Company,  which  supplies 
electricity  for  lighting  and  motor  service  to  the  City  of 
Roanoke,  Va.,  has  conducted  an  aggressive  advertising  and  new- 


BOSTON  ELECTRIC  VEHICLE  CAMPAIGN. 

The  accompanying  illustration  is  a  reproduction  to  small 
scale  of  an  advertisement  inserted  in  all  Boston  daily  news¬ 
papers  on  Saturday,  March  4,  to  mark  the  beginning  of  a 
systematic  campaign  by  the  Boston  Edison  Company  in  the 


Fig.  1 — Interior  of  Electric  Appliance  Salesroom. 


business  campaign  during  the  last  twelve  months,  as  a  result  of 
which  an  increase  of  22  per  cent  has  been  shown  in  its  total 
number  of  customers,  22  per  cent  increase  in  lighting  load,  54 
per  cent  increase  in  connected  motor  load,  25  per  cent  in  electric 
irons  and  about  27  per  cent  on  other  electrical  appliances.  In 


Newspaper  Advertisement  for  the  Electric  Vehicle  Campaign. 


interest  of  the  electric  vehicle,  an  account  of  which  appears 
elsewhere.  As  printed,  the  announcement  was  full-page  length, 
and  while  somewhat  short  of  full-page  width  the  effect  w'as 
even  better  than  if  all  of  the  space  on  a  page  had  been  occu¬ 
pied.  The  appearance  of  the  advertisement  also  coincided  with 
the  opening  of  the  annual  Boston  Automobile  Show  on  Satur¬ 
day  evening.  The  show  is  the  most  successful  automobile  ex¬ 
hibition  ever  held  in  Boston,  but  the  gasoline  cars  so  predomi¬ 
nate  that  the  electric  vehicles  are  overshadowed,  these,  unfortu¬ 
nately,  not  being  gathered  into  one  section,  where  they  would 
have  commanded  attention  in  the  aggregate,  as  well  as  indi¬ 
vidually. 

The  electric  vehicle  newspaper  advertising  of  the  Boston 


Fig.  2 — Illumination  of  Central -Station  Office  at  Roanoke,  Va. 

Roanoke,  which  has  a  population  of  35,000,  about  3000  electric 
irons  are  now  in  use  on  the  lines  of  the  company. 

Besides  its  electric  service  the  company  also  operates  the  local 
street-railway  system  and  uses  car-space  advertising  effectively 
in  increasing  its  sales  of  electricity  and  appliances.  On  the 


really  more  valued  by  the  recipient  than  the  prize.  It  brings 
directly  home  to  the  man  the  assurance  that  he  can  actually  by 
earnest  and  self-denying  effort  accomplish  a  worthy  task  and 
that  his  endeavors  are  noted  by  those  in  authority. 

This  encouraging  of  the  individual  importance  of  each  man 
in  a  great  machine  where  thousands  are  employed,  so  that 
each  one  will  feel  that  in  his  own  little  sphere  he  is  doing  as 
much  to  forward  the  interests  of  his  employers  as  is  the  head 
of  his  department,  is  fully  as  valuable  as  the  technical  knowl¬ 
edge  expounded  to  the  men  in  the  laboratories. 

Some  four  years  ago  the  New  York  Edison  Company  started 
its  educational  work  on  systematic  lines.  In  1906-7-8  a  series 
of  lectures  were  given  by  Prof.  Sydney  W.  Ashe.  There  then 
developed  a  demand  for  laboratory  work  and  in  1908  a  labora¬ 
tory  was  fitted  up  at  the  Twenty-seventh  Street  transforming 
station.  Apparatus  was  obtained  from  the  storerooms  of  the 
company  and  altered  in  the  shops  to  suit  the  demands.  Tables 
and  wiring  and  all  kinds  of  currents  were  provided.  The  work 
started  by  a  single  series  of  experiments  being  performed,  in¬ 
struction  being  furnished  by  members  of  the  technical  staff  of 
the  company. 

In  1909-10  three  distinct  courses  of  work  were  planned.  First, 
an  elementary  course  in  the  principles  of  electricity;  second. 


front  and  rear  ends  of  the  cars  22-in.  x  28-in.  cards  are  em¬ 
ployed  to  exploit  the  use  of  tungsten  and  other  high-efficiency 
lamps.  Attractive  advertising  cards  inside  the  cars  are  changed 
frequently  and  are  used  to  call  attention  to  electric  irons, 
sewing-machine  motors,  fans  and  other  household  devices.  The 
backs  of  the  street-car  transfers  are  also  used  to  advertise 
tungsten  lamps. 

Although  there  is  a  diversity  of  opinion  on  the  subject  of  the 
advisability  of  advertising  on  the  backs  of  monthly  bills,  the 
Roanoke  company  uses  this  space  to  explain  the  convenience 
and  advantages  of  various  electric  appliances  on  sale  in  its  ex¬ 
hibition-room,  an  interior  view  of  which  is  shown  in  Fig.  i. 
All  local  mail  matter  sent  out  also  contains  literature  describing 
electrical  apparatus  for  sale  by  the  company.  In  the  three  daily 
newspapers  of  Roanoke  the  company  runs  a  lo-in.  space  which 
is  changed  weekly  and  is  used  exclusively  to  advertise  tungsten 
lamps. 

The  campaign  has  been  directed  especially  toward  the  exploit¬ 
ing  of  high-efficiency  electric  illuminants,  particularly  as  the 
result  of  the  presence  of  a  very  active  gas  company  in  the  city, 
which  offers  to  pipe^’any  store  free  of  charge  and  furnish  the 
latest  type  of  inverted  gas  “arc  lamp”  at  a  rate  of  $1.12  per 
1000  cu.  ft.  Nevertheless,  the  sale  of  tungsten  lamps  has  been 
very  satisfactory.  Practically  every  window  in  the  business  dis¬ 
trict  is  illuminated  by  electric  lamps,  and  at  least  80  per  cent 
of  the  stores  use  electricity  for  furnishing  all  or  part  of  their 
lighting  needs. 

During  the  1910  local  fair  week  the  company  equipped  an  at¬ 
tractive  booth  in  one  of  the  exhibit  buildings  with  all  kinds  of 
electrical  .lamps  and  display  of  various  electrical  devices. 
Thousands  of  pamphlets  covering  every  piece  of  apparatus  on 
sale  were  also  distributed  to  the  public. 

Up  to  the  present  time  no  particular  campaign  on  electric 
signs  has  been  made,  but  a  number  of  attractive  displays,  in¬ 
cluding  several  large  roof  signs,  have  been  sold.  Fig.  2  shows 
the  brilliant  night  illumination  of  the  Roanoke  company’s  own 
building,  38  ft.  above  the  roof  of  which  is  its  sign,  30  ft.  x 
18  ft.  Mr.  F.  T.  Williams  is  sales  and  contract  agent  for  the 
company. 


ANOTHER  SCHOOL  OF  INSTRUCTION  FOR  NEW 
YORK  EDISON  COMPANY  EMPLOYEES. 


The  recent  opening  of  a  new  laboratory  in  the  Bronx  marks 
another  step  of  progress  in  the  effort  of  the  New  York  Edison 
Company  to  provide  educational  opportunities  to  its  employees. 
The  new  laboratory  is  as  complete  in  every  manner  of  equip¬ 
ment  as  it  can  possibly  be  made  and  is  even  larger  than  the 
original  one  at  the  Twenty-seventh  Street  substation,  which  was 
opened  in  1908. 

With  the  opening  of  the  new  laboratory  the  company’s  educa¬ 
tional  work  is  so  arranged  that  there  are  now  night  courses  for 
day  workers,  day  classes  for  night  workers,  an  uptown  division 
for  the  men  living  there  and  the  Twenty-seventh  Street  Labora¬ 
tory  for  employees  who  find  that  more  convenient.  In  fact, 
there  is  no  excuse  for  anyone  in  the  company’s  employ  failing 
to  gain  a  fair  amount  of  technical  knowledge  if  he  really  wishes 
to  do  so. 

This  situation  represents  the  further  development  of  the 
company’s  plan  to  extend  to  its  employees  a  chance  to  obtain 
the  technical  information  necessary  to  advance  themselves 
entirely  without  personal  expense.  The  classes  are  open  to 
every  employee,  whether  he  be  a  clerk  in  one  of  the  offices  or 
a  helper  in  a  workshop. 

To  encourage  the  men  to  do  good  work  in  their  studies  at 
the  end  of  each  course  a  number  of  prizes  are  given  to  those 
who  have  been  reg^ular  in  attendance  and  have  submitted  com¬ 
plete  reports  on  their  work.  At  the  end  of  the  last  year  eigh¬ 
teen  men  won  prizes.  These  consisted  of  cash  or  a  high-grade 
slide  rule,  such  as  is  used  by  electrical  engineers.  Every  prize 
was  accompanied  by  a  personal  letter  from  the  general  man¬ 
ager.  It  was  found  that  in  many  instances  the  letter  was 


Auditorium. 

a  course  in  direct-current  machinery,  and  third,  a  course  on 
alternating-current  usage,  each  course  consisting  of  fifteen  ex¬ 
periments.  The  first  grade  was  for  employees  with  no  previous 
electrical  instruction.  The  second  was  for  more  advanced 
men  and  consisted  of  tests,  practical  operation  and  connections 
of  direct-current  motors  and  generators.  The  third  course  in¬ 
cluded  both  elementary  tests  in  alternating-current  circuits  and 
the  study  and  operation  of  apparatus  similar  to  that  used  in 
the  system.  Some  new  apparatus  was  acquired  last  year  and 
the  afternoon  classes  were  instituted. 

It  has  been  found  possible  and  practicable  to  bring  to  the 
laboratory,  any  apparatus  in  the  company’s  possession  which 
could  be  handled  without  a  crane,  and  the  educational  commit¬ 
tee  has  stopped  at  nothing  short  of  this.  Oftentimes  consider¬ 
able  ingenuity  is  required  to  adapt  apparatus  to  the  needs  of 
the  occasion;  for  instance,  a  series  of  interesting  tests  was 
made  using  an  induction  motor  of  the  wound-rotor  type  as  an 
induction  regulator,  while  transformer  connections  of  great 
variety  have  been  set  up. 

This  year  work  was  started  along  the  same  lines  on  a  con¬ 
siderably  enlarged  scale.  The  course  this  year  covers  all  the 
"meat”  of  a  college  course  and  in  text-books.  Another  im¬ 
provement  this  year  is  the  distributing  of  printed  instruction 
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papers  a  week  in  advance  of  the  test,  with  complete  diagrams 
of  the  apparatus  to  be  used.  A  binder  is  also  provided  to  keep 
the  instruction  papers  in  and  regular  stationery  is  furnished  to 
the  men  to  report  their  tests  on.  Papers  are  handed  in  to  the 
instructor  and  afterward  are  returned  to  the  different  students 
properly  corrected. 

The  scheme  in  part  is  to  lay  out  the  principles  and  practical 
application  and  then  explain  the  details  and  further  application 
on  the  blackboard.  No  matter  how  large  the  classes  are  enough 
instructors  are  provided  so  that  individual  attention  is  the  rule. 
Both  last  year  and  this  year  the  registration  has  approximated 
300.  A  reference  library  with  all  current  domestic  and  foreign 
scientific  publications  is  continually  at  hand.  The  company 
looks  upon  this  work  as  proof  of  a  man’s  ability  and  it  is  of 
considerable  weight  in  judging  his  qualifications  for  advance¬ 
ment,  since  the  courses  laid  out  cover  company  work  and  the 
instruction  is  given  entirely  by  technical  men  who  are  perfectly 
familiar  with  company  conditions  and  problems.  In  addition 
to  heads  in  the  various  departments  men  of  such  prominence 
as  Dr.  Charles  P.  Steinmetz  lecture  to  the  men  taking  the  edu¬ 
cational  courses.  Men  from  the  testing  department,  both  meter 
and  general  sections,  and  from  the  inspection,  engineering, 
operating  and  distribution  departments,  have  given  interesting 
lectures  of  practical  value.  Mr.  V.  R.  Greiff,  who  was  formerly 
general  tester  for  the  New  York  Edison  Company,  now  devotes 
his  entire  time  to  instructing  classes,  preparing  the  lesson 


Laboratory  for  Lecture  Courses. 


courses,  correcting  papers  and  supervising  the  preparation  of 
the  laboratories. 

It  is,  of  course,  of  importance  that  every  man  should  have 
some  technical  knowledge,  and  the  instruction  has  been  found 
useful  to  men  from  the  highest  to  the  lowest  stations.  A  chief 
in  the  collection  department  was  one  of  the  men  registered  in 
the  course.  Although  laboratory  w'ork  began  in  1908,  already 
in  a  number  of  instances  men  who  have  done  well  in  the  classes 
have  made  more  than  a  little  progress  in  bettering  their  posi¬ 
tions. 

There  was  one  instance  of  a  telephone  boy  who  raised  him¬ 
self  through  this  course  of  instruction  to  the  position  of  an 
assistant  tester  in  a  station,  his  immediate  superior  being  a 
college  graduate.  Another  case  of  advancement  was  that  of  a 
laborer  who  is  now  a  cable  splicer.  It  is  the  object  of  the  com¬ 
pany  that  every  man  shall  have  the  opportunity  to  advance  him¬ 
self  by  this  work.  The  only  thing  that  can  possibly  stand  be¬ 
tween  him  and  his  advancement  is  himself. 

The  educational  committee  consists  of  Mr.  Alexander  Max¬ 
well,  chief  of  the  laboratory;  Mr.  W.  I.  Donshea,  superinten¬ 
dent  of  the  first  district;  Mr.  W.  H.  Lawrence,  superintendent 
of  the  Waterside  generating  stations;  Mr.  A.  H.  Lawton,  as¬ 
sistant  chief  electrical  engineer;  Mr.  A.  Rabe,  general  fore¬ 
man  of  distribution;  Mr.  J.  C.  Van  Duyne,  fiscal  department; 
Mr.  W.  H.  Hill,  assistant  superintendent  of  construction;  Mr. 
F.  B.  Magalhaes,  superintendent  of  meter  department,  and  Mr. 
Clarence  Selden,  assistant  superintendent  of  the  Bronx  office 
of  the  company. 


Wiring  and  Illumination 


DOWNWARD  LIGHT  VERSUS  EYE  STRAIN. 


In  planning  the  artificial  lighting  of  audience  rooms  and 
other  places  where  it  is  especially  desirable  to  avoid  injurious 
light  shining  in  the  eyes  illuminating  engineers  have  been  pro¬ 
ceeding  along  two  general  lines.  One  has  been  to  get  the 
illumination  from  sufficiently  large  diffusing  surfaces  so  that 
the  surface  brightness  of  the  globes  or  diffusing  surfaces  is 
low  enough  to  be  unolqectionahle.  This  has  been  done  some¬ 
times  by  the  use  of  diffusing  globes  placed  over  the  lamps; 
in  other  cases  by  the  use  of  lamps  placed  above  skylights  of 
diffusing  glass ;  and  in  still  other  cases  by  indirect  illumination 
by  the  reflection  from  light-colored  ceilings  and  walls.  An¬ 
other  general  remedy  which  has  been  applied  has  been  that  of 
causing  the  rays  of  light  to  come  from  the  primary  or  second¬ 
ary  sources  mainly  in  downward  directions — that  is,  at  angle's 
near  the  vertical.  An  exaggerated  case  of  this  w'as  described 
in  these  columns  some  time  ago  where  very  concentrating 
opaque  reflectors  were  used  high  above  an  audience  room  to 
the  exclusion  of  any  other  source  of  light,  with  the  result  that 
while  the  illumination  on  a  horizontal  plane  was  very  high  be¬ 
cause  of  the  general  downward  direction  of  the  light  the  vertical 
illumination  was  very  low.  The  practical  effect  of  this  was  an 
illumination  more  than  ample  for  reading,  while  at  the  same 
time  it  was  difficult  to  recognize  persons  a  short  distance  away 
on  account  of  the  .absence  of  horizontal  rays  of  light.  It  is 
seldom  that  illumination  by  means  of  downward  rays  of  light 
is  carried  to  such  an  extreme,  but  this  case  serves  to  illustrate 
a  principle. 

The  fact  is  the  illuminating  engineer  at  the  present  time 
apparently  has  to  choose  between  two  evils.  If  he  illuminates 
the  faces  of  persons  in  a  room  fully,  where  walls  and  floor 
are  dark  in  color,  he  must  place  lamps  so  low  as  to  be  near  the 
ordinary  range  of  vision.  If  he  places  lamps  high  and  pro¬ 
tected  with  shades  and  reflectors,  or  if  in  rooms  with  dark 
walls  he  uses  indirect  lighting  with  most  of  the  illumination 
coming  from  central  ceiling  areas,  most  of  the  rays  of  light 
will  come  in  nearly  vertical  directions  and  a  condition  will 
obtain  which  is  very  comfortable  as  far  as  the  eyes  of  the 
occupants  are  concerned.  But  under  such  circumstances  the 
illumination  of  upright  objects  and  the  faces  of  persons  will 
be  surprisingly  low.  As  already  intimated,  the  color  of  the 
floor  and  walls  of  the  room  will  have  much  to  do  with  the 
effect  on  faces.  In  other  words,  if  in  a  certain  room  the 
principal  visible  source  of  illumination  is  either  lamps  with 
efficient  reflectors  placed  high  or  a  ceiling  highly  illuminated 
from  concealed  lamps  the  illumination  received  on  faces  of 
persons  in  that  room  from  either  of  these  sources  may  be 
satisfactory  if  the  floor  and  walls  are  light  and  unsatisfactory 
if  the  floor  and  walls  are  dark. 

Several  audience  rooms  have  been  recently  lighted  from  high 
light  sources  in  a  manner  most  acceptable  and  comfortable  to 
the  audiences.  Illumination  on  the  faces  of  speakers,  how¬ 
ever,  left  much  to  be  desired.  Theater-stage  lighting  is  a  good 
example  of  the  absolute  necessity  of  having  light  come  from 
many  directions  if  speakers’  faces  are  to  be  fully  lighted.  On 
the  stage  the  actor  has  light  directed  on  him  from  above  and 
below  and  from  the  sides.  The  results  are  decidedly  trying  to 
the  eyes  of  the  actor,  but  satisfactory  as  far  as  the  audience 
ij  concerned. 

From  what  has  been  said  it  is  evident  that  the  illuminating 
engineer  must  in  many  cases  (where  walls  and  floors  are  dark) 
choose  between  the  evil  of  eye  discomfort  and  the  evil  of  in¬ 
sufficient  vertical  illumination  fully  to  illuminate  faces.  His 
ability  properly  to  illuminate  faces  with  downward  light  as 
the  principal  primary  source  of  illumination  will  depend  largely 
on  how  much  light  can  be  obtained  by  diffused  reflection  from 
floors  and  walls. 
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INVESTIGATION  OF  THE  ENERGY  LOSSES  IN 
INCANDESCENT  LAMP  FILAMENTS. 


In  a  paper  presented  before  the  Boston  Section  of  the  Illumi- 
iiatinx  Engineering  S(  ciety  recently  Messrs.  E.  1'.  Hyde,  E. 

E.  Cady  and  A.  G.  Worthing  described  certain  investigations  of 
the  energy  losses  by  thermal  conduction  in  incandescent-lamp 
hlaments.  The  authors  stated  that  in  studying  the  radiating 
properties  of  substances  which  can  be  formed  into  filaments  and 
mounted  in  exhausted  bulbs  it  is  frequently  desirable  to  know 
what  proportion  of  the  power  supplied  to  the  lamp  is  radiated 
by  the  filament  and  what  fraction  is  lost  by  thermal  conduc¬ 
tion  and  convection.  Several  investigators*  have  assumed  that 
the  losses  by  thermal  conduction  and  convection  are  relatively 
small,  and  this  assumption  seems  to  be  borne  out  by  the  experi¬ 
ence  of  lamp  manufacturers. 

On  the  other  hand,  the  various  investigations’  that  have  been 
pursued  in  a  direct  study  of  these  losses  have  led  to  values  rang¬ 
ing  in  general  from  20  per  cent  to  40  per  cent.  In  these  inves¬ 
tigations  the  method  employed  has  always  consisted  in  an 
attempt  to  measure  directly  the  energy  received  in  radiation 
from  the  lamp,  usually  by  means  of  a  bolometer.  In  this  way 
that  part  of  the  energy  absorbed  by  the  glass  bulb  which  is  dis¬ 
sipated  by  thermal  conduction  and  convection  of  the  surround¬ 
ing  air  does  not  reach  the  bolometer  or  other  measuring  instru¬ 
ment.  Whatever  may  be  the  explanation  of  the  large  values 
recorded  in  the  literature  of  the  subject,  the  inference  at  times 
has  been  made  that  a  large  part  of  the  loss  is  due  to  conduc¬ 
tion  of  heat  at  the  leading-in  and  anchoring  wires,  resulting  in 
a  cooling  of  the  filament  in  the  neighborhood  of  these  supports. 
It  has  seemed,  therefore,  a  matter  of  some  importance  to  insti¬ 
tute  a  further  investigation  of  the  energy  losses,  using  some  new 
method  which  would  give  a  positive  indication  of  the  thermal 
conduction  losses  at  the  leading-in  wires  and  the  supports  of  the 
filament. 

Of  the  power  supplied  to  an  ordinary  incandescent  lamp  only 
a  very  small  fraction,  well  under  i  per  cent  in  normal  com¬ 
mercial  lamps,  is  dissipated  by  the  /*/?  loss  in  the  base  and 
stem  of  the  lamp.  Measurements  on  a  number  of  carbon,  tan¬ 
talum  and  tungsten  mounts  gave  this  loss  as  approximately  o.i 
per  cent.  The  rest  of  the  power  supplied  to  the  lamps  is  trans¬ 
formed  into  heat  in  the  filament  itself,  and  if  the  losses  by 
thermal  conduction  and  convection  are  subtracted  the  remainder 
must  be  radiated  by  the  filament.  A  preliminary  experiment 
showed  that,  although  the  losses  by  convection  and  conduction 
of  heat  by  gas  inclosed  in  the  lamp  bulb  may  be  very  large  if 
the  pressure  is  high,  the  quantity  of  gas  in  good  commercial 
lamps  is  so  small  that  the  heat  losses  due  to  this  effect  are 
negligible. 

It  remained,  therefore,  to  study  the  losses  by  conduction 
away  of  heat  at  the  leading-in  and  anchoring  wires.  The 
method  employed  in  this  study  is  a  modification  of  that  involved 
in  the  Morse  and  Holborn-Kurlbaum  optical  pyrometers.  The 
image  of  a  large  tungsten  filament  was  projected  by  means  of  a 
lens  in  the  plane  of  the  filament  of  the  ordinary  commercial 
lamp  under  investigation.  A  telescope  supplied  with  a  red 
glass  over  the  eyepiece  was  focused  on  the  image  of  the  large 
filament  and,  therefore,  on  the  filament  of  the  test  lamp,  which 
was  in  the  same  plane.  The  filament  of  the  test  lamp  when 
viewed  through  the  telescope  appeared  as  either  a  bright  line 
or  a  dark  line  across  the  bright  image  of  the  large  filament, 
depending  upon  the  brightness  of  this  background  image,  which 
could  be  controlled  by  varying  the  current  through  the  back¬ 
ground  lamp.  By  properly  adjusting  the  background  current 
the  test  filament  could  be  made  to  disappear  against  the  back¬ 
ground. 


*  Hyde,  Cady  &  Middlckauff,  Elec.  World  53,  p.  439:  1909. 

"  “  “  Trans.  Ill.  Eng.  Soc.  4,  p.  334:  1909- 

Drysdale,  Jour,  de  Phys.  (4)  7,  p.  87a:  1908. 

“  Land.  III.  Eng.  i,  p.  642;  1908. 

I'erry,  Rul.  Soc.  Int.  des  Elec.  (2)  9.  p.  673:  1909. 

•Helmholtz,  Beiblaclter  14.  p.  589:  1890. 

Lux,  Land.  111.  Eng.  i,  p.  98;  1908. 
l.eimbach,  Zs.  /.  udss.  Phot.  8,  p.  333:  1910. 


The  test  lamp  was  mounted  in  a  socket  which  could  be  moved 
either  sideways  or  up  and  down,  thus  permitting  any  portion 
of  the  test  filament  to  be  seen  against  the  image  of  the  back¬ 
ground  filament.  As  successive  portions  of  the  test  filament 
were  brought  into  coincidence  with  the  background  image  cur¬ 
rent  measurements  of  the  background  lamp  corresponding  to 
a  disappearance  were  made.  In  this  way  the  entire  test  filament 
was  explored,  measurements  being  carried  as  close  to  the  sup¬ 
ports  as  the  reduced  luminosity  would  permit.  The  results  of 
such  measurements  on  a  60-watt,  iio-volt  tungsten  lamp  arc 
shown  in  Fig.  i,  in  which  abscissas  are  distances  from  a  lead¬ 
ing-in  wire  to  successive  points  on  a  filament  up  to  the  welded 


Fig.  1 — Relation  Between  the  Current  Required  In  the  Back¬ 
ground  Lamp  for  Intensity  Match  with  Successive  Filament  Ele¬ 
ments  of  a  60- Watt,  110- Volt  Tungsten  Lamp. 

end,  and  ordinates  are  background  current  values.  The  effects 
of  cooling  at  the  two  ends  and  at  the  anchor,  80  mm  from  the 
leading-in  wire,  are  plainly  shown. 

Having  determined  this  background-current  curve  for  the 
whole  length  of  filament,  the  method  employed  consisted,  in 
brief,  in  determining  from  this  curve  the  power  supplied,  the 
power  radiated  and  the  luminous  flux  from  every  element  of 
filament.  To  do  this  the  watts  supplied  to  the  test  lamp  were 
reduced  so  that  some  element  of  the  filament,  away  from  the 
cooling  effects  of  the  ends,  was  reduced  in  luminosity  to  cor¬ 
respond  with  that  of  some  end  element  of  the  filament  when  the 
test  lamp  was  at  normal  wattage,  as  determined  by  the  back¬ 
ground  current  for  a  disappearance.  The  assumption  was  then 
made  that  the  ratio  of  the  watts  supplied  to  the  test  lamp  at  the 


Fig.  2 — Average  Curves,  Showing  Conduction  Losses  for  Various 
Types  of  Lamps  at  Normal  Operation. 


reduced  voltage  to  the  watts  at  normal  operation  was  the  same 
as  the  ratio  of  the  radiation  from  the  central  element  of  the 
filament  at  the  two  voltages  to  within  second  order  corrections. 
In  this  way  a  curve  showing  the  relation  between  background 
current  and  test-lamp  watts  was  obtained,  and  from  it,  by 
reference  to  Fig.  i,  the  radiation  from  every  element  of  fila¬ 
ment  of  the  test  lamp  was  determined. 

In  a  similar  way  the  resistance  and  the  luminous  flux  of 
every  element  of  filament  were  determined.  From  the  former 
the  power  supplied  to  each  element  of  filament  was  obtained. 
Having  determined,  therefore,  the  power  supplied,  the  power 
radiated  and  the  luminous  flux  for  every  element  of  filament,  it 
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was  a  very  simple  matter  to  compute  the  percentage  losses  in 
power  and  in  efficiency  due  to  the  cooling  effect  of  the  leading- 
in  and  supporting  wires.  Fig.  2  shows  the  average  results 
obtained  for  a  normal  115-volt,  3.1-w.p.c.  carbon  lamp;  a  iio- 
volt,  40-watt  tantalum  lamp;  a  115-volt,  25-watt  tungsten  lamp, 
and  a  iio-volt,  60-watt  tungsten  lamp,  all  at  normal  operation. 
Thus  curves  are  given  for  each  lamp  showing  the  power  sup¬ 
plied,  the  power  radiated  and  the  luminous  flux  of  each  element 
of  filament — the  curves  being  plotted  in  arbitrary  units  so 
chosen  that  the  value  at  the  center  of  the  filament  is  unity.  In 
Fig.  3  corresponding  data  for  the  same  lamps  at  reduced  volt¬ 
ages  are  given.  These  low  voltages  are  such  that  all  the  lamps 
are  at  approximately  the  same  color. 

The  numerical  results  are  compiled  in  the  accompanying 
table.  In  the  first  column  are  given  the  various  lamps  used ;  in 
the  second  and  third  columns  the  voltages  and  the  watts  per 
mean  horizontal  candle  at  normal  operation  and  at  reduced 
voltages ;  in  the  fourth  and  fifth  columns  are  given  the  per¬ 
centage  losses  in  watts  and  in  efficiency  at  normal  operation 
and  at  reduced  voltages,  and  in  the  sixth  column  are  given  the 
lengths  of  filament  between  two  successive  points  of  support 
for  the  various  lamps.  It  will  be  observed,  first,  that  the  power 
losses  (fourth  column)  in  the  case  of  ordinary  lamps  at  nor¬ 
mal  operation  are  relatively  small,  amounting  to  only  about  7 
per  cent  even  for  the  tantalum  lamp,  which  shows  the  largest 
loss.  As  the  voltage  is  decreased  the  loss  becomes  relatively 
larger  for  every  lamp,  but  even  at  the  very  low  voltages  used 


Fig.  3 — Average  Curves,  Showing  Conduction  Losses  for  Various 
Types  of  Lamps  at  Reduced  Voltages. 


and  for  the  worst  case  of  14  per  cent  loss  in  the  tantalum 
lamp  operating  at  ii  watts  per  mean  horizontal  candle,  the 
power  losses  are  still  considerably  less  than  the  values  given  by 
Leimbach  for  normal  operation. 

The  efficiency  losses  (fifth  column)  are  considerably  larger 
than  the  power  losses  owing  to  the  fact  that  the  luminous  flux 
decreases  several  times  as  fast  as  the  power  when  the  tem¬ 
perature  is  lowered.  At  normal  operation  the  efficiency  losses 
owing  to  the  cooling  effect  of  the  supports  range  from  4  per 
cent  for  the  carbon  lamp  to  13  per  cent  for  the  tantalum  lamp. 
.At  the  reduced  voltages  at  which  measurements  were  made  the 
efficiency  losses  range  from  5  per  cent  for  the  carbon  to  27  per 
cent  for  the  tantalum  lamp.  It  is  perhaps  well  to  explain  the 
exact  significance  of  the  efficiency  loss.  By  this  is  meant  the 
difference  between  the  average  efficiency  of  the  filament  as  a 
whole  and  the  efficiency  of  its  hottest,  central  portion.  If  there 
was  no  conduction  of  heat  at  the  supports  these  two  quantities 
would  be  the  same,  but  owing  to  the  reduced  efficiency  of  the 
parts  of  the  filament  near  the  supports  the  central  portion  must 
be  operated  at  a  higher  efficiency  than  would  otherwise  be 
necessary  to  secure  a  given  average  efficiency  of  the  filament  as 
a  whole. 

It  should  be  emphasized  that  the  results  given  above  were 
obtained  on  single  specimens  of  each  type  of  lamp,  and  that  the 
types  of  lamps  were  the  standard  types  in  commercial  usage. 
The  carbon  lamp  had  an  anchored  oval  filament  with  two  lead¬ 


ing-in  wires  and  one  support ;  the  tantalum  lamp  had  two 
leading-in  wires  and  twenty-one  loose  anchors.  Each  tungsten 
lamp  had  four  distinct  filaments,  there  being,  therefore,  two 
leading-in  wires,  six  other  welded  junctions  and  four  loose 
anchors.  Although  it  is  thought  probable  that  the  percentage 
losses  for  other  specimens  of  similar  types  would  exhibit  no 
marked  differences  in  the  magnitude  of  the  losses,  it  would  seem 
quite  certain  that  other  types  of  lamps  would  in  general  show 
different  lossses. 

SUMMARY  OF  POWER  AND  LUMINOUS-EFFICIENCY  LOSSES  IN  VARI¬ 
OUS  TYPES  OF  LAMPS  DUE  TO  THE  CONDUCTION  OF  HEAT 
AWAY  FROM  THE  FILAMENT  AT  THE  LEADING-IN 
AND  ANCHORING  WIRES. 


Lamp 

V’oltage. 

Watts  per 
Mean  Hori- 
1  zontal 
'  Candle- 
Power. 

Power  Loss 
per  Cent. 

Efficiency 
Loss 
per  Cent. 

Distance 

Between 

Successive 

Contacts. 

Tantalum  3  .  .  . 

110 

2 

7 

13  1 

33  mm 

SO 

11. 

14  1 

27 

Carbon  S3 . 

115 

3. 1 

2 

4 

106  mm 

75 

18. 

3 

5 

Tungsten  45.... 

115 

1.25 

4 

7 

69  mm 

45 

9 

IS 

Tungsten  47... 

.1  no 

1  1,25 

4 

7 

80  mm 

45 

1 

8 

16 

From  a  consideration  of  the  curves  given  in  Fig.  2  and  the 
numerical  results  collected  in  the  table  it  would  seem  that  the 
relatively  large  loss  for  the  tantalum  lamp  is  to  be  ascribed  to 
the  large  number  of  supports  and  the  correspondingly  short 
lengths  of  filament  between  successive  supports.  .Although  this 
is  unquestionably  the  case,  one  is  not  justified  in  concluding 
a  priori  that  the  life  of  the  tantalum  lamp  would  be  improved 
by  reducing  the  number  of  supports  and  increasing  the  free 
length  of  filament.  Other  considerations  of  a  practical  nature 
enter,  and  these  must  receive  due  weight  in  determining  the 
most  efficient  construction.  It  is  a  matter  of  interest,  however, 
to  know  specifically  the  magnitude  of  the  losses  in  various  types 
of  lamps  due  to  the  conduction  away  of  heat  at  the  leading-in 
and  anchoring  wires. 


RECENT  TELEPHONE  PATENTS. 

BRIDGING  TELEPHONE  SYSTEM. 

L’nder  this  title  Mr.  H.  F.  Joeckel,  of  Camp  Point,  111.,  has 
patented  a  system  in  which  three  line  wires  are  used.  .All  talk¬ 
ing  is  done  on  a  metallic  circuit,  but  signaling  is  done  over  the 
third  wire  and  ground.  With  such  a  system  one  cannot 
through-ring  past  the  central  to  a  distant  station  at  the  termi¬ 
nation  of  a  connection.  Neither  can  the  signals  be  interfered 
with  b\’  receivers  off  the  hook,  as  in  two-wire  systems. 

LOCKOUT  SYSTEM. 

Mr.  .A.  Swenson,  of  Willmar,  Pa.,  has  obtained  a  patent  for 
a  lock-out  system  for  party  lines.  He  arranges  his  signal  appa¬ 
ratus  so  as  to  respond  to  turns  of  the  magneto  cranks  for¬ 
ward,  while  a  reverse  turn  serves  to  lock-out  all  save  the 
selected  station. 

MOUTHPIECE. 

Mr.  L.  Steinberger,  of  New  York  City,  has  obtained  a 
patent  for  a  mouthpiece  for  transmitters.  The  lip  is  turned 
down  so  as  to  leave  a  cylindrical  portion  terminating  in  a 
shoulder.  The  cylindrical  portion  is  threaded.  .A  ring  of 
metal  or  other  suitable  substance  is  arranged  io  screw  down 
upon  the  threads  so  as  to  provide  a  rounded  lip  for  the  mouth¬ 
piece.  When  this  ring  is  down  tight  over  the  mouthpiece  it 
does  not  quite  reach  the  shoulder  at  the  base  of  the  turned- 
down  part  of  the  mouthpiece.  This  groove,  therefore,  provides 
a  mounting  for  a  flat-ring  legend  plate  upon  which  may  be 
written  a  directory  of  special  names.  The  legend  plate  is  not 
clamped,  but  is  free  to  be  turned  so  that  any  desired  name  and 
number  may  be  brought  to  the  top. 
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ACCESSORIES  FOR  INSTRUMENTS. 

Ball-bearing  telephone  receiver  has  the  sound  of  novelty. 
Yet  it  might  not  be  a  misnomer  for  the  invention  of  Mr.  S.  K. 
Rothschild,  of  Detroit,  Mich.  This  consists  of  a  metallic  shell 
or  holder  for  a  receiver  having  ball  races  at  each  end.  The 
receiver  is  slightly  smaller  than  the  shell  and  is  supported  by 
rings  of  balls  in  the  ball  races.  The  receiver  is  thus  free  to 
revolve  about  its  longitudinal  axis.  This  arrangement  is  de¬ 
signed  to  prevent  the  receiver  cord  from  becoming  twisted. 

The  device  of  Mr.  G.  T.  Hadley,  of  San  Francisco,  is  a  sanitary 
appliance  for  transmitter  mouthpieces.  A  ring-shaped  holder 
is  mounted  upon  the  lip  of  the  regular  mouthpiece,  which  in 
turn  carries  a  globular  cap  of  sheet  metal.  This  cap  has  a 
diameter  slightly  greater  than  that  of  the  mouthpiece  lip.  Dis¬ 
infectant  may  be  placed  within  the  auxiliary  mouthpiece  and 
numerous  holes  in  its  upper  parts  permit  the  entrance  of  sound 
waves. 

TELEPHONE  SYSTEM. 

Mr.  F.  C.  Unger,  of  St.  Louis,  has  patented  a  local  battery  ex¬ 
change  system  with  automatic  signaling.  The  magneto  gen¬ 
erator  is  thus  made  unnecessary  at  the  subscriber  station.  The 
line  drops  arc  fed  from  a  direct-current  generator  one  pole  of 
which  is  grounded.  At  the  substations  the  hook  switches  are 
arranged  momentarily  to  ground  the  lines  when  actuated.  The 
line  drops  respond  to  the  resulting  momentary  currents.  In 
order  to  operate  the  clearing-out  drops  the  connecting  cord 
pairs  are  divided  by  repeating  coils.  The  clearing-out  drop 
is  connected  between  the  generator  and  the  middle  or  neutral 
joint  of  one  side  of  the  repeating  coil. 


Letters  to  the  Editor. 


Duplex  and  Multiplex  Telephony. 


To  the  Editor  of  Electrical  World: 

Sik: — .\proi»os  of  the  subject  of  duplex  and  multiplex  tel¬ 
ephony.  and  with  particular  reference  to  the  article  in  your 
issue  of  Jan.  12  on  the  subject,  I  beg  to  state  that  I  have  re¬ 
ceived  another  letter  from  Mr.  Bion  J.  .\rnold  which  makes  a 
very  proper  and  necessary  correction  to  that  quoted  in  the 
above-mentioned  article.  In  this  second  letter  it  is  explained 
that  during  the  duplex  telephonic  transmission  exhibited  by 
the  writer  to  Mr.  Arnold  on  Nov.  4,  1908,  the  “No.  2”  voice- 
message  (additional  voice-message)  was  sent  in  only  one  di¬ 
rection  over  the  single  circuit  that  was  at  the  same  time  carry¬ 
ing  an  ordinary  “to-and-fro”  telephone  conversation. 

It  is  my  desire  to  claim  only  that  degree  of  merit  to  which 
this  accomplishment  is  justly  entitled,  therefore  the  publica¬ 
tion  in  your  columns  of  this  correction  also  will  be  appreciated. 

Chicago,  III.  Frank  L.  Perry. 


Reactive  Power. 


To  the  Editor  of  Electrical  World: 

Sir: — Referring  to  the  discussion  in  your  columns  on  a 
proper  term  for  that  component  of  the  volt-ampere  which  does 
not  represent  actual  power,  it  will  be  of  interest  to  know  that 
the  United  States  national  committee  of  the  International  Elec¬ 
trotechnical  Commission  and  the  standardization  committee 
of  the  American  Institute  of  Electrical  Engineers  have  at 
their  last  meetings  standardized  the  term  reactive  power  as  the 
proper  designation  for  the  quantity  above  referred  to. 

Schenectady,  .V.  Y.  Charles  P.  Stein metz. 


Meter  Torque-Weight  Ratio. 


To  the  Editor  of  Electrical  World: 

Sir  : — In  the  discussion  at  the  recent  convention  of  the  Wis¬ 
consin  Electrical  Association  on  the  subject  of  electric  meters, 
reported  in  your  issue  of  Feb.  9,  Prof.  C.  M.  Jansky  is 
quoted  (page  377)  to  the  effect  that  an  extremely  light  moving 
element  is  one  of  the  most  desirable  points  in  a  meter.  It  is 
true  that  the  torque-weight  ratio  is  an  indication  of  the  true 
worth  of  the  meter,  but  the  moving  element  may,  on  the  other 
hand,  be  too  light.  To  illustrate,  we  will  suppose  that  we  have 
two  meters  of  the  same  make  and  torque-weight  ratio,  one 
with  a  moving  element  of  twice  the  weight  of  the  other.  Now, 
if  there  is  an  equal  amount  of  friction  set  up  in  each  meter,  t 
will  be  found  that  the  meter  with  the  lighter  moving  element 
will  be  slow  by  a  larger  per  cent  than  the  one.  with  the  heavier 
element.  The  pressure  of  a  toothpick  would  have  little  effect 
on  a  wagon  wheel,  but  it  would  certainly  stop  any  meter. 
One  of  the  serious  troubles  with  jewels  in  alternating-current 
meters  is  the  constant  vibration  of  the  meter  shaft,  which  is 
aberrated  in  some  meters  by  placing  the  series  coils  parallel  to 
the  shaft.  Anyone  in  doubt  as  to  this  being  a  good  practice 
can  get  some  idea  of  the  protection  to  the  jewel  by  short- 
circuiting  the  load  side  of  the  different  types  of  meters  and 
noting  the  results.  In  the  case  of  the  meter  where  coils  are 
parallel  to  the  shaft  it  will  be  found  that  the  cup  will  be  bent 
sideways,  but  the  jewel  unharmed,  while  in  the  type  with 
the  series  coil  set  at  right  angles  with  the  shaft  the  disk  will 
be  bent  down  and  the  jewel  damaged  from  the  sudden  pres¬ 
sure. 

In  my  opinion,  practically  all  moving  elements  in  alternating- 
current  meters  are  really  lighter  than  they  should  be.  With 
the  moving  element  of  proper  weight  there  is  not  so  great  a 
tendency  for  the  shaft  to  hammer  the  jewel.  The  wear  caused 
alone  by  the  disk  shaft  is  not  serious  and  can  easily  be  taken 
care  of.  but.  as  pointed  out  above,  there  are  other  elements 
that  cause  the  greatest  losses. 

Washburn,  Wis.  F.  W.  Downs. 
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Generators,  Motors  and  Transformers. 

Surging  of  Synchronous  Machines. — E.  J.  Berg. — paper 
giving  briefly  the  theory  of  the  phenomenon  of  surging  of 
synchronous  machines.  The  author  concludes  that  as  far  as 
the  electrical  side  of  the  surging  problem  is  concerned  it  can 
be  solved  by  either  one  or  more  of  the  following  alternatives : 
By  reducing  the  ohmic  resistance  between  the  machines,  or  by 
excluding  all  external  reactances  and  putting  field-damping 
devices  on  machines  of  laminated  field  cores  and  quick  mag¬ 
netic  circuit,  especially  if  the  synchronous  impedance  is  great — 
that  is,  if  they,  as  generators,  have  poor  regulation— or  by  add¬ 
ing  extra  reactance  in  high-speed  machines  having  good  mutual 
inductance  between  field  and  armature  circuits  and  sluggish 
magnetic  circuit,  or  by  changing  the  natural  period  by  change 


of  air-gap  or  addition  of  flywheel,  etc.  While  thus  something 
can  be  done  by  changing  the  electrical  constants,  it  is  but 
seldom  that  this  is  necessary.  Ninety-five  cases  of  every  100 
can  be  traced  back  to  some  mechanical  defect  of  the  prime 
mover.  Usually  the  governor  is  too  sensitive,  or  there  is 
some  play  in  the  various  links  connecting  the  governor  proper 
with  the  steam-admitting  valves.  In  the  extended  discussion 
which  followed  various  instances  were  quoted  in  which  surging 
troubles  had  been  experienced  in  the  West. — Jour,  of  Western 
Soc.  of  Engrs.,  February. 

Direct-Current  Machines  with  Rotary  Field  System  and 
Rotary  Armature. — O.  Adam. — An  abstract  of  a  thesis  on 
direct-current  machines  in  which  both  the  field  system  and  the 
armature  rotate,  but  in  opposite  directions,  the  motions  of  the 
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two  being  transmitted  to  the  same  body  by  special  gearing. 
The  author  considers  the  use  of  such  a  machine  for  hoisting 
and  discusses  its  advantages  over  a  machine  in  which  only  the 
armature  is  rotary.  For  a  hoist  raising  a  load  of  16,000  kg 
(35fOOO  lb.)  with  a  sp^ed  of  0.3  m  per  second  (i  ft.  per  second) 
the  author  gives  the|  following  comparative  figures  if  in  the 
driving  motor  both  the  field  system  and  the  armature  are  re¬ 
volving  or  if  only  the  armature  is  revolving; 


1 

Armature 

Alone 

Revolving,  j 

Both 
Armature 
and  Field 
System 
Revolving. 

1 

Effective  motor  output,  hp . 1 

83 

81. S 

Mechanical  efficiency,  per  cent . 

Power  given  off  directly  by  field  system. 

77.2 

78.5 

per  cent . ; 

13 

Wear  and  tear  of  rack  and  pinion,  relative. . 

i.oo 

0.87 

Transmission . 

I  1+9.8 

1+8.8 

Area  required,  sq.  meters . 

1  Not  given 

2.8 

Weight,  kg . 

1  Not  given 

6250 

— From  thesis  for  degree  of  Dr.  Ing.,  Hanover,  1909,  abstracted 
in  Elek.  Zeit.,  Feb.  16. 

Repulsion  Motor. — F.  Rusch. — The  first  part  of  a  mathe¬ 
matical  paper,  illustrated  by  diagrams,  giving  the  theory  of  the 
repulsion  motor.  In.  the  present  instalment  the  vector  diagram 
is  developed  and  the  conditions  of  starting  and  short-circuit, 
output  and  torque  are  discussed.  The  paper  is  to  be  concluded. 
— Eiek.  Zeit.,  Feb.  16. 

High-Frequency  Alternator. — R.  Goldschmidt. — An  English 
translation  of  his  German  paper  recently  abstracted  in  the 
Digest  on  an  alternator  for  direct  production  of  electric  waves 
for  wireless  telegraphy. — Lond.  Electrician,  Feb.  17. 

Mercury-Vapor  Converter. — W.  Hechler. — An  English 
translation  of  his  German  paper  recently  noticed  in  the  Digest 
on  the  latest  types  of  mercury-vapor  rectifiers. — Lond.  Elec¬ 
trician,  Feb.  17. 

Lamps  and  Lighting. 

Pentane  Lamp  as  a  Primary  Light  Standard. — E.  B.  Rosa 
AND  E.  C.  Crittenden. — An  abstract  of  a  paper  read  before 
the  American  Physical  Society.  The  primary  photometric 
standard  of  Great  Britain  is  the  lo-cp  Harcourt  pentane  lamp. 
This  lamp  has  been  investigated  at  the  (British)  National 
Physical  Laboratory  and  the  (German)  Reichsanstalt,  and  the 
ratio  of  light  given  by  it  to  the  hefner  has  been  many  times 
determined.  The  Bureau  of  Standards  has  been  carrying  on 
an  investigation  for  some  time  on  primary  flame  standards, 
including  the  study  of  the  pentane  lamp.  It  has  been  found 
that  pentane  lamps  as  made  from  the  same  specification  by 
different  manufacturers  differ  by  several  per  cent  in  candle- 
power,  and  hence  any  determination  of  the  ratio  of  the  pentane 
to  the  hefner,  or  other  primary  standard,  amounts  only  to  a 
determination  of  the  ratio  of  particular  lamps.  In  this  investi¬ 
gation  not  only  has  the  difference  in  lamps  been  studied,  but 
also  the  difference  in  different  kinds  of  fuels,  and  there  has 
been  devised  a  new  form  of  pentane  lamp  which  has  some 
advantages  over  the  Harcourt  form.  Results  of  measurements 
on  various  lamps  and  with  different  kinds  of  fuels,  under 
varying  atmospheric  conditions,  will  be  communicated  and  sug¬ 
gestions  will  be  made  as  to  the  important  characteristics  of  a 
primary  standard,  these  suggestions  being  based  upon  a  con¬ 
siderable  experience  with  lamps  of  different  types  and  also 
with  lamps  of  different  makes  of  the  same  type. — Phys.  Review, 
February. 

Ductile  Tungsten  Filament. — A  note  on  a  recent  British 
patent  (23,499,  Feb.  9,  1911)  of  the  British  Thomson-Houston 
Company,  Ltd.  (General  Electric  Company  of  this  country). 
This  specification  relates  to  the  mechanical  treatment  of  tung¬ 
sten  while  hot  in  order  to  render  it  ductile.  Pure  tungsten 
powder  is  compressed  into  sticks  about  8  in.  long  and  ir>- 
square  in  heated  steel  molds.  After  heating  in  hydrogen  to 
dispel  any  impurities  the  sticks  are  sintered  so  as  to  become 
dense  and  hard  by  passing  an  alternating  current  of  about 


1400  amp  through  them  for  several  minutes.  They  are  then 
rolled  or  worked  in  a  special  swaging  machine  described  in 
the  specification,  and  after  repeated  and  prolonged  working 
the  crystalline  structure  is  said  to  change  to  a  pronounced 
fibrous  structure,  so  that  the  sticks  are  pliable,  ductile  and  very 
strong.  Drawing  is  begun  when  the  diameter  is  reduced  to  35 
mils,  and  is  continued  in  successive  stages  until  the  diameter 
is  I  mil  or  less,  as  is  required.  It  is  found  that  the  tungsten 
wire  can  be  drawn  at  ordinary  room  temperatures  after  pro¬ 
longed  mechanical  working. — Lond.  Elec.  Eng’ ing,  Feb.  16. 

Generation,  Transmission  and  Distribution. 

High-Tension  Transmission  Lines. — An  account  of  the  very 
long  discussion  which  followed  the  recent  papers  of  Taylor  and 
Matthews  and  Wilkinson  on  the  design  and  construction  of 
high-tension  transmission  lines.  Mr.  J.  S.  Peck  described  the 
raising  of  the  voltage  limit  with  the  development  of  insulators. 
The  suspension  type  now  makes  possible  pressures  of  from 
120,000  volts  to  150,000  volts.  Doubtless  future  types  of  in¬ 
sulators  will  raise  the  limit  to  200,000  volts.  Mr.  A.  A.  Campbell 
Swinton  considered  that  the  real  limit  of  pressure  for  over¬ 
head  lines  is  the  point  at  which  the  air  breaks  down.  The 
curve  in  Matthews  and  Wilkinson’s  paper  shows  that  with  a 
conductor  %  in.  in  diameter  a  pressure  of  100,000  volts  can  be 
used  with  very  little  loss  by  brush  discharge,  but  at  120,000  volts 
the  loss  becomes  much  greater.  With  a  larger  conductor,  how¬ 
ever,  the  bend  in  the  curve  took  place  at  a  very  much  higher 
voltage.  Thus  by  using  aluminum  instead  of  copper  a  higher 
voltage  can  be  employed.  He  said  that  he  did  not  know  whether 
anyone  had  considered  the  feasibility  of  going  back  to  iron  or 
steel  wires,  with  which  long  spans  would  be  obtained.  The  re¬ 
sistance  would,  of  course,  be  much  higher,  but  at  very  high 
voltages  the  resistance  is  of  smaller  importance. — Lond.  Elec¬ 
trician,  Feb.  17. 

Turbo-Generators  in  Gas  Plants". — C.  Richter. — The  first 
part  of  a  paper  in  which  the  author  discusses  the  advantages 
of  using  steam  turbo-generators  as  a  reserve  and  for  furnish¬ 
ing  the  peak  load  in  large  gas-electric  stations  combined  with 
coke-oven  or  blast-furnace  plants.  The  advantages  of  steam- 
turbo  sets  over  additional  gas  engines  for  supplying  the  reserve 
or  the  peak  load  are  pointed  out  and  are  considered  to  result 
in  a  considerable  saving.  The  paper  is  to  be  concluded. — 
Elek.  Zeit.,  Feb.  16. 

Pumping  Sewage. — L.  F.  Mountfort. — An  illustrated  paper 
read  before  the  Birmingham  Section  of  the  (British)  Institu¬ 
tion  of  Electrical  Engineers  on  the  electrical  undertaking  of 
the  Birmingham,  Tame  and  Rea  district  drainage  board.  A 
description  is  first  given  of  the  electric  energy  transmission 
scheme  installed  in  1905  by  the  drainage  board,  and,  secondly, 
of  the  plant  recently  erected  for  raising  large  quantities  of 
sewage  and  storm  water  for  distribution  on  the  surface  of  the 
filter  beds.  The  torque  requirements  of  large  squirrel-cage 
motors  for  driving  low-lift  centrifugal  pumps  are  finally  con¬ 
sidered. — Lond.  Electrician,  Feb.  17. 

Traction. 

Electric  Traction  in  Switzerland. — A  note  stating  that  there 
are  at  the  present  time  eight  standard-gage  lines  and  thirty-six 
narrow-gage  lines  electrically  operated  in  Switzerland.  The 
narrow-gage  lines  are  either  mountain  railways  or  absolutely 
local  in  character.  Electrical  energy  is  supplied  from  forty- 
nine  hydroelectric  stations.  The  standard-gage  lines  are  very 
short,  though  this  is  likely  to  be  changed  during  the  next  four 
years,  when  owing  to  the  opening  of  the  Ldtschberg  tunnel 
electric  operation  will  be  in  force  from  Spiez  to  Iselle.  More¬ 
over,  the  electrification  of  the  Gotthard  line  will  be  completed. 
— Lond.  Electrician,  Feb.  17. 

Installations,  Systems  and  Appliances. 

Automatic  Voltage  Regulator. — An  illustrated  description  of 
a  new  automatic  voltage  regulator  devised  by  H.  M.  Taylor 
and  R.  H.  Scotsen.  The  need  of  it  was  felt  by  them  in  connec¬ 
tion  with  the  operation  of  a  feeder  booster  for  regulating  the 
voltage  of  supply  to  a  long  feeder.  The  apparatus  consists 
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essentially  of  a  small  shunt-wound  generator  in  series  with  the 
exciter  field  circuit.  The  field  circuit  of  this  generator  is 
divided  into  two  equal  windings,  fed  from  any  suitable  direct- 
current  supply  and  arranged  so  that  the  two  halves  are  in 
opposition.  These  field  coils  are  supplied  with  energy  through 
lamp  resistors  in  order  to  eliminate  sparking  in  the  operation 
to  be  described.  The  armature  can  thus  give  either  an  op¬ 
posing  or  an  assisting  boost  to  the  terminal  pressure  on  the 
exciter  field  circuit,  according  to  the  half  of  the  coil  winding 
which  is  placed  in  circuit.  This  effect  is  produced  by  short- 
circuiting  the  terminals  of  either  half  of  the  auxiliary  field 
winding  by  a  solenoid-controlled  switch,  the  connections  of 
which  are  shown  in  Fig.  i,  where  E  is  the  main  exciter,  A  the 
auxiliary  generator  armature  under  the  influence  of  the  divided 
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Fig.  1 — Diagram  of  Connections. 


field  winding  and  C  is  the  controlling  solenoid.  This  solenoid 
is  a  pressure  coil  placed  across  any  point  on  the  main  supply 
at  which  it  is  required  to  maintain  constant  potential,  and  the 
position  of  the  core  depends,  therefore,  on  the  current  in  the 
solenoid  C.  This  short-circuit  method  does  away  with  all 
sparking  at  the  points  of  contact. — Lond.  Electrician.  Feb.  17, 
and  Elec.  Eng’ing,  Feb.  16. 

Voltage  Regulation. — J.  Schmidt. — The  first  part  of  an  illus¬ 
trated  article  on  the  use  of  the  Thury  regulator  as  an  auto¬ 
matic  regulator  for  storage  batteries  in  direct-current  and 
alternating-current  systems,  for  instance  for  the  purpose  of 
changing  automatically  the  number  of  cells  connected  to  a 
system,  etc.  The  article  is  to  be  concluded. — Zeit.  f.  Beleuclit., 
Feb.  10. 

Use  of  Electricity  in  Mines. — A  full  account  of  the  report  of 
the  departmental  committee  appointed  in  October,  1909,  by  the 
British  Home  Secretary  to  consider  the  working  of  the  existing 
special  rules  for  the  use  of  electricity  in  mines,  with  a  set  of 
special  rules  as  revised  bv  the  committee. — Lond.  Electrician, 
Feb.  17. 

Bracil. — C.  Benoit. — Statistical  data  taken  from  an  official 
report  on  the  electrical  industries  in  Brazil,  with  special  refer¬ 
ence  to  telegraphy  and  telephony,  hydroelectric  plants  and  elec¬ 
tric  lighting. — La  Lumicre  Elec.,  Feb.  n. 

Wires,  Wiring  and  Conduits. 

Dielectric  Losses  in  Fiber  Insulators. — H.  Jordan. — The  con¬ 
clusion  of  his  paper  giving  the  results  of  tests  of  cotton,  paper 
and  various  cables.  The  influence  of  moisture,  frequency  and 
temperature  are  determined. — Elek.  Zeit.,  Feb.  16. 

Electrophysics  and  Magnetism. 

Elementary  Quantity  of  Electricity. — E.  Recener. — .\  dis¬ 
cussion  of  the  recent  work  of  Millikan  and  Ehrenhaft  on  the 
isolation  of  ions  and  a  description  of  some  experiments  of  his 
own  made  to  explain  the  discrepancy  between  the  results  ob¬ 
tained  by  Millikan  and  Ehrenhaft.  He  calls  attention  to  two 
IKissible  sources  of  error  in  measuring  the  charge  of  single 
mist  particles.  His  results  confirm  the  result  of  Millikan  that 
the  value  of  the  smallest  electric  charge  is  about  4.90  X  10'” 
electrostatic  units. — Phys.  Zeit.,  Feb.  15. 

Electrochemistry  and  Batteries. 

Storage  Battery. — F.  Loppe. — brief  article  describing  how 
to  calculate  quickly  the  density  and  the  volume  of  sulphuric 
acid  solution  required  for  a  lead  storage  battery. — L’Industrie 
Elek.,  Feb.  10. 

Carbon  Electrodes. — W.  Clacher. — description  in  some 
detail  of  the  methods  employed  in  a  British  aluminum  com¬ 
pany  for  the  manufacture  of  carbon  electrodes,  with  special 


reference  to  the  chemical  problems  involved. — Met.  and  Chem. 
Eng’ing,  March. 

Electroanalysis. — R.  C.  Benner. — An  article  on  a  new  form 
of  gauze  electrode  for  the  rapid  electrolytic  determination  of 
lead  and  copper. — Met.  and  Chem.  Eng’ing,  March. 

Units,  Measurements  and  Instruments. 

Induction  Coil. — W.  Salomon  son. — An  abstract  of  a  Rontgen 
Scxiety  paper  giving  a  summary  of  his  oscillographic  research 
upon  the  behavior  of  an  induction  coil  under  varying  working 
conditions,  the  high-frequency  pattern  of  Duddell’s  instrument 
being  employed  for  the  purpose,  together  with  various  well- 
known  coils,  and,  for  the  most  part,  a  gas-mercury-jet  in¬ 
terrupter  of  the  turbine  pattern.  In  the  final  part  of  the  paper 
the  author  dwelt  upon  the  importance  of  the  number  of  in¬ 
terruptions  per  second  with  respect  to  the  maximum  secondary 
effect.  In  the  case  of  an  induction  coil  worked  by  a  small 
storage  battery  and  taking  a  very  small  number  of  interrup¬ 
tions  per  second,  the  time  during  which  the  current  passes  be¬ 
fore  each  interruption  might  be  supposed  to  be  so  large  that  the 
current  would  have  sufficient  time  to  attain  its  highest  possible 
value.  In  that  case  evidently  an  increase  in  the  number  of 
interruptions  would  be  of  advantage,  as  the  available  energy 
per  second  depends  on  the  current  strength  just  before  the 
rupture  of  the  current  and  the  number  of  interruptions  per 
second  only,  and  a  slight  lessening  of  the  duration  of  each 
closure  does  not  diminish  the  final  current  intensity.  On  taking 
the  case  of  a  very  large  number  of  interruptions  per  second 
it  is  necessary  to  consider  the  first  part  of  the  ascending  line, 
and  during  this  part  the  final  current  strength  depends  on  the 
primary  self-induction  and  the  duration  of  the  contact.  If  the 
contact  is  made  twice  as  long  the  current  will  also  be  twice 
as  large,  but  the  available  energy  will  be  four  times  as  large. 
In  that  case,  the  number  of  interruptions  being  reduced  to  half, 
there  is  finally  obtained  twice  as  much  available  energy  per 
second  as  with  double  the  number  of  interruptions.  With  very 
rapid  interruptions  it  is  of  advantage  to  reduce  the  number  of 
interruptions  and  with  very  slow  interruptions  to  make  them 
more  frequent  Consequently,  there  is  some  intermediate  num¬ 
ber  which  gives  the  best  results.  He  concludes  that  for  coils 
of  from  lO-in.  to  12-in.  sparking  distance  the  average  number 
is  from  twelve  to  thirteen  interruptions  per  second,  which 
gives  a  maximum  of  secondary  energy.  Of  course,  this  num¬ 
ber  is  possible  only  with  very  small  pressures,  say,  up  to  18 
volts.  If  the  voltage  is  increased  there  is  some  danger  to  the 
coil  in  reducing  the  number  of  interruptions  so  greatly  and  it 
will  be  safer  to  work  with  the  larger  number.  For  higher 
voltages  the  author  formulates  the  empirical  rule  that  the  most 
advantageous  number  of  interruptions  per  second  for  small 
induction  coils  is  given  by  the  number  representing  the  voltage 
if  the  time-economy  of  the  interrupter  is  0.5.  With  large  coils 
the  number  is  smaller. — Lond.  Electrician,  Feb.  17. 

Lecture  Electroscope  for  Radioactivity. — J.  Zeleny. — .^n  ab¬ 
stract  of  a  paper  read  before  the  American  Physical  Society. 
The  electroscope  consists  of  a  vertical  charged  plate  near 
which  hangs  a  gold-leaf  suspended  from  one  of  two  horizontal 
plates,  the  other  of  which  is  earthed.  The  space  between  the 
two  plates  forms  the  ionization  chamber.  The  radiations  may 
enter  this  chamber  from  the  side  or  the  radioactive  substance 
may  be  placed  in  a  shallow  dish  on  the  lower  plate  in  the  usual 
way.  The  vertical  charged  plate  is  pushed  so  near  to  the  gold- 
leaf  that  the  latter  is  attracted  to  it  and  after  receiving  a  charge 
frcm  the  plate  is  repelled.  The  charge  given  to  the  leaf  pro¬ 
duces  a  field  between  the  two  plates,  and  when  an  ionization 
current  flows  the  leaf  gradually  sinks  until  it  is  again  quite 
suddenly  pulled  to  the  plate,  again  repelled  and  so  on  in  pendu¬ 
lar  fashion.  Between  two  contacts  with  the  plate  the  leaf 
system  has  lost  a  definite  quantity  of  electricity,  and  the  times 
between  such  contacts  under  different  conditions  are  a  measure 
of  the  corresponding  ionizations.  When  the  whole  is  pro¬ 
jected  upon  a  screen  the  effects  are  readily  followed  by  a  class 
— Phys.  Rev.,  February. 

Variable  High-Resistance  of  India  Ink  on  Paper. — F. 
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Aust. — A  description  of  a  paper  read  before  the  American 
Physical  Society.  India-ink  rulings  on  a  strip  of  paper  make 
a  convenient  form  of  resistor  for  regulating  the  voltage  or 
current  from  a  static  machine  and  for  other  small-current 
high-potential  work.  The  ma.ximum  resistance  is  limited  by 
that  of  the  paper  used.  A  range  from  o.oi  megohm  to  20,000 
megohms  is  readily  obtained  on  a  single  strip  of  paper  3  cm 
X  45  cm.  The  paper  strip  is  stretched  between  two  insulating 
supports,  at  one  of  which  the  high-potential  terminal  is  attached. 
.\  slide  giving  a  metallic  contact  with  the  paper  strip  forms 
the  second  terminal.  When  the  strip  is  made  of  drawing 
paper  the  current  which  may  be  passed  through  it  is  limited 
to  about  0.2  milliampere,  but  if  asbestos  paper  is  used  currents 
as  high  as  25  milliamperes  may  be  employed  with  strips  only 
3  cm  wide. — Phys.  Rev.,  February. 

.National  Physical  Laboratory. — A  review  of  recent  re¬ 
searches  at  the  (British)  National  Physical  Laboratory  upon 
the  e.m.f.  of  the  Weston  cell,  the  Lozenz  apparatus,  the  Ayrton- 
Jones  current  balance,  the  accurate  measurement  of  inductance 
and  capacities,  etc.  In  the  electrotechnics  division  an  investiga¬ 
tion  of  general  interest  is  in  progress  as  to  the  effect  of  trans¬ 
port  by  rail  and  carrier  on  electricity  meters.  A  joint  investi¬ 
gation,  in  conjunction  with  the  Electrical  Testing  Laboratories 
of  New  York,  has  been  made  to  determine  how  close  an  agree- 
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Fig.  2 — Cross-Section  of  Generator. 

ment  would  be  obtained  by  different  laboratories  in  life  tests 
of  incandescent  lamps.  The  tests  indicated  that  such  measure¬ 
ments  can  be  carried  out  on  the  basis  of  the  engineering 
standards  committee’s  specification  within  an  accuracy  of 
±.  per  cent  for  carbon  lamps. — Lond.  Electrician,  Feb.  17. 

Induction  Meter. — A.  Iliovici. — The  first  part  of  a  mathe¬ 
matical  paper  on  the  theory  of  induction  meters  containing  a 
disk  of  copper  or  aluminum.  He  shows  some  inaccuracies  in 
the  usual  theory  of  the  induction  meter  and  discusses  especially 
the  reaction  of  the  disk  on  the  magnetic  field. — La  Lumicre 
Elec.,  Feb.  ii. 

Measuring  Alternating  Currents. — A.  Larsen. — An  illustrated 
English  translation  of  his  German  paper  recently  noticed  in 
the  Digest  on  an  apparatus  for  the  measurement  of  weak 
high-frequency  alternating  currents  by  the  compensation 
method. — Lond.  Electrician,  Feb.  17. 

Instruments. — A.  Schwartz. — The  conclusion  of  his  illus¬ 
trated  article  on  scientific  and  technical  instruments  at  the 
World’s  Fair  in  Brussels  in  1910,  giving  descriptions  of  the 
Duddell  oscillograph,  the  thread  electrometer,  the  Joly  meltom- 
eter  for  determining  melting  points,  the  compensation  apparatus 
of  Carpentier,  the  magnetic  balance  of  Borgesius,  a  torsion 
balance  and  various  other  apparatus. — Elek.  Zeit.,  Feb.  16. 

Telegraphy,  Telephony  and  Signals. 

Arc  Generator  of  Undampened  Oscillations. — F.  Kock. — .\:i 
illustrated  description  of  a  simple  arc  generator  for  laboratory 


work  for  the  production  of  undampened  oscillations.  It  is 
shown  in  Fig.  2.  The  chamber  for  the  arc  is  formed  of  two 
fiber  plugs  a  which  by  means  of  the  steel  springs  c  and  e  are 
pressed  tightly  against  the  blackened  brass  tube  b.  The  steel 
springs  c  and  e  are  insulated  by  means  of  hard-rubber  pieces  d. 
The  chamber  is  thus  closed  air-tight.  A  small  window  f  is 
provided  for  the  observation  of  the  arc.  In  the  lower  plug  the 
carbon  is  arranged  in  a  small  double  cooling  tube  There 
are  also  provided  two  tubes,  g^  and  for  introducing  gases 
such  as  alcohol  vapor  into  the  arc  chamber.  The  upper  electrode 
kt  is  also  provided  with  a  cooling  tube  ej.  The  position  of  the 
upper  electrode  can  be  regulated  very  carefully  by  means  of 
a  screw  and  nut  m  and  the  spring  /,.  The  two  electrodes  are 
water-cooled.  In  case  of  an  explosion,  which  sometimes  hap¬ 
pens  with  hydrogen,  etc.,  the  end  plugs  are  simply  thrown  off 
and  then  thrown  back  onto  the  brass  cylinder. — Phys.  Zeit., 
Feb.  15. 

IVireiess  Telegraphy. — A  note  on  a  recent  lecture  of  H.  R. 
Sankey  on  the  principles  of  wireless  telegraphy.  The  author 
exhibited  a  complete  portable  wireless-telegraph  set  capable 
of  being  carried  by  four  horses  and  designed  for  army  service. 
The  set  consisted  of  a  two-cylinder  gasoline  engine  with  an 
alternator  mounted  on  a  special  saddle  and  carried  by  one 
horse ;  two  masts,  each  30  ft.  high  and  made  in  five  lengths, 
and  the  necessary  transmitting  and  receiving  apparatus,  in¬ 
cluding  the  aerial,  earth  mat,  etc.  The  set  had  a  range  capacity 
of  about  twenty  miles.  In  connection  with  this  latter  point  a 
table  of  the  approximate  range  of  different  powers  over  sea 
and  land  was  presented. — Lond.  Eng’ing,  Feb.  17. 
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IVireiess  Telegraphy. — An  article  on  the  singing-spark  sys¬ 
tem  of  wireless  telegraphy  as  worked  out  by  Count  Arco  with 
a  description  of  the  apparatus  used. — Lond.  Elec.  Revievf, 
Feb.  17. 

Miscellaneous. 

Electrification  of  Crops. — Oliver  Lodge. — A  lecture  in  which 
the  author  gives  an  account  of  the  experiments  which  he  started 
some  five  years  ago  and  in  which  he  could  increase  the  yield 
of  crops  some  30  per  cent  by  electrification.  The  expense  is 
not  great.  A  2-hp  engine  is  sufficient  for  a  twenty-acre  plot. 
Sugar  beets  seem  to  grow'  more  sugary  under  electrical  treat¬ 
ment  and  strawberries  are  brought  to  maturity  earlier  and  are 
sweeter.  It  is  principally  the  tops  of  plants  rather  than  the 
roots  which  appear  to  be  beneficially  affected,  although  legumi¬ 
nous  plants  seem  to  be  an  exception.  The  lecturer  explained 
the  apparatus  used  for  producing  a  suitable  continuous  current 
of  positive  electricity  to  be  given  off  by  wires  stretched  at  a 
height  of  several  feet  above  the  ground  upon  which  the  crops 
are  grown. — Lond.  Electrician,  Feb.  17. 


Book  Reviews. 

Practical  Alternating  Currents  and  Alternating-Current 
Testing.  By  Charles  F.  Smith.  Third  edition.  Manches¬ 
ter.  The  Scientific  Publishing  Company.  455  pages,  235 
illus.  Price,  6  shillings. 

This  is  an  elementary  text-book  of  alternating  currents  and 
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Fig.  1 — Instrument  for  Testing  Indicator  Springs. 


Fig.  2 — Indicator  Test  Card. 


construction  consisting  of  a  piston  of  ^  sq.  in.  area,  free  to 
move  in  an  inclosing  cylinder.  The  lower  portion  of  the  piston 
is  pointed  and  rests  in  a  yoke  which  is  suspended  on  the 
knife-edge  of  a  pair  of  scales  mounted  on  top  of  the  closed  ves¬ 
sel.  If  the  scales  are  previously  balanced,  before  admitting 
steam  into  the  vessel,  it  is  evident  that  the  reading  of  the 
scales  will  give  the  pressure  acting  on  each  element  of  the  ves- 


betwcen  any  two  of  these  lines,  as  Z-R,  Y-S,  indicates  the  loss 
due  to  friction  of  the  indicator.  The  indicator-spring  testing 
apparatus  serves  also  for  testing  pressure  gages,  which  can  be 
connected  to  the  three  openings  in  the  front  side  of  the  vessel 
provided  for  that  purpose,  and  the  readings  are  verified  by  the 
indications  on  the  scales  and  the  test  gage  shown  in  the  illus¬ 
tration. 


alternating-current  machinery,  based  essentially  upon  graphical 
methods  and  ordinary  algebra.  The  book  is  divided  into  thir¬ 
teen  chapters  as  follows:  Alternating  e.m.f.  and  current;  im¬ 
pedance;  power  and  power-factor;  virtual  value  of  an  alter¬ 
nating  current ;  effect  of  capacity ;  the  transformer ;  alterna¬ 
tors  ;  synchronous  motors ;  the  polyphase  circuit ;  the  rotary 
converter;  the  polyphase  induction  motor;  single-phase  motors; 
the  composition  of  waves.  Nineteen  experimental  tests  on 
machinery  are  also  outlined  in  the  book  with  instructions  how 
to  carry  them  out.  These  are  such  as  might  be  carried  out  in  a 
technical  school.  The  book  is  well  adapted  for  elementary 
instruction  in  alternating-current  machinery  as  carried  on  in 
technical  schools. 


The  Indicator  Handbook.  By  Charles  H.  Pickworth.  New 
York:  D.  Van  Nostrand  Company.  140  pages,  93  illus. 
Price,  $1.50. 

The  important  uses  of  the  indicator  in  analyzing  steam- 
engine  performance,  as  well  as  the  construction  and  operation 
of  the  instrument  itself,  are  treated  quite  exhaustively  in  this 
English  publication,  in  which,  it  is  interesting  to  note,  American 
authorities  are  several  times  cited.  The  history  of  the  steam- 
engine  indicator,  its  development  and  specialized  forms  are 
described  in  detail  in  the  treatise,  and  methods  of  connecting, 
reducing  motions  and  card  taking  are  outlined  in  the  section 
devoted  to  this  instrument.  A  valuable  chapter  deals  with 
errors  of  indicator  mechanism,  connections  and  reducing  gear. 


New  Apparatus  and  Appliances 


INSTRUMENT  FOR  TESTING  INDICATOR  SPRINGS. 

The  indicator  is  unquestionably  a  most  necessary  instrument 
for  the  operating  engineer,  as  the  indicator  diagram  is  the  only 
means  by  which  to  ascertain  the  action  of  the  steam  in  the 
engine  cylinder,  to  determine  the  efficiency  of  an  engine  and 
to  detect  internal  wastes.  It  is,  therefore,  of  vital  importance 
that  the  indicator  be  accurate.  Unless  the  exact  tension  of  the 
spring  is  known  errors  will  result  from  its  use  and  the  determi¬ 
nations  made  with  the  indicator  will  be  of  little  or  no  value. 
An  instrument  for  testing  indicator  springs  is  illustrated  here¬ 
with.  This  apparatus,  which  is  made  by  the  Schaeffer  &  Buden- 
berg  Manufacturing  Company,  Brooklyn,  N.  Y.,  consists  essen¬ 
tially  of  a  closed  vessel  made  of  cast  iron,  capable  of  resisting 
internal  steam  pressures  up  to  200  lb.  per  square  inch.  The 
steam  pressure  in  the  vessel  is  measured  by  a  gage  of  special 


sel  as  equal  in  area  to  that  of  the  piston.  The  scales  are  gradu¬ 
ated  to  fiftieths  of  a  pound.  In  testing  indicator  springs  steam 
is  turned  on  into  the  vessel  to  warm  it  gradually  and  allowed  to 
blow  through  the  connections  and  indicator  cocks  to  remove  any 
particles  of  dust  or  grit  which  may  have  accumulated  there. 
The  steam  is  then  shut  off  again  and  the  indicator  screwed  in 
place,  with  paper  on  the  indicator  drum.  The  indicator  pencil 
is  pressed  against  the  drum  and  a  horizontal  line  QQ  drawn  at 
the  point  thus  marked.  The  poise  of  the  scale  is  set  at,  say, 
5  lb.  and  steam  admitted  into  the  vessel,  gradually  rising  in 
pressure  until  the  scale  Boats.  When  the  pressure  is  exact  the 
line  RR  is  drawn,  and  so  on  for  successive  pressures  of  S  lb. 
until  the  limit  of  the  scale  is  reached.  During  this  operation 
the  motion  of  the  indicator  pencil  is  continuously  kept  upward; 
if  at  any  moment  the  pressure  rises  too  high  it  is  lowered  by 
manipulating  the  valves  below  the  required  amount  and  then 

gradually  raised  to  the  desired 
point.  When  the  indicator 
pencil  has  reached  its  highest 
position  the  steam  pressure  is 
allowed  to  fall  gradually  and 
a  series  of  similar  lines,  as 
IV W,  XX,  YY  and  ZZ,  drawn 
during  the  descent  of  the  pis¬ 
ton,  the  motion  being  continu¬ 
ously  downward.  The  distance 
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ELECTRICAL  EXHIBITS  AT  THE  BOSTON 
AUTOMOBILE  SHOW. 


Electric  pleasure  vehicles,  trucks  and  auxiliary  equipment 
occupy  a  prominent  place  in  the  1911  Boston  Automobile  Show, 
which  was  opened  to  the  public  on  March  4.  The  exhibits  of 
electrical  interest  are  located  mainly  in  the  Mechanics’  Build¬ 
ing,  with  an  overflow  display  in  Horticultural  Hall.  The  names 
of  the  electrical  exhibitors  and  the  main  features  of  their  dis¬ 
plays  are  given  below. 

The  Atwater-Kent  Manufacturing  Company,  Philadelphia,  is 
showing  its  standard  battery  equipment  and  instruments  for 
accurate  portable  work  on  the  sparking  apparatus  of  the  gaso¬ 
line  car. 

The  Edison  Electric  Illuminating  Company  of  Boston,  Mass., 
occupies  a  booth  in  which  attention  is  specially  called  to  the 
charging  facilities  now  available  for  electric  automobiles  within 
the  company’s  territory,  a  large  wall  map  having  been  installed 
with  starred  cities  and  towns  having  reliable  charging  points 
within  their  borders.  About  forty  municipalities  inside  the 
Edison  system  are  now  so  provided,  there  being  as  a  rule  from 
one  to  six  charging  points  in  each  town.  Mr.  LaRue  Vreden- 
burgh’s  well-known  “Ode  to  the  Electric  Carriage”  is  con¬ 
spicuously  displayed,  and  photographic  reminders  of  Thomas 
A.  Edison’s  work  in  the  storage-battery  and  vehicle  field  are 
shown. 

The  United  States  Light  &  Heating  Company,  New  York, 
shows  its  well-known  line  of  “National”  storage  batteries  in 
various  sizes  and  a  new  connector  for  use  on  vehicle  batteries 
which  has  never  before  been  exhibited.  The  connector  is  a 
lead  structure  with  threads,  nuts  and  washers  which  permit  a 
purely  mechanical  contact  to  be  made  between  cells.  The  lead 
is  of  antimonious  type,  with  a  central  brass  stud  and  made 
and  female  connections  which  fit  together  in  a  recess  filled  with 
grease,  the  latter  being  a  demonstrated  protection  against  rust¬ 
ing.  The  company  states  that  the  Couple-Gear  Wheel  Company 
has  adopted  the  connector  as  a  standard  for  all  its  battery 
service. 

The  Holtzer-Cabot  Electric  Company,  Brookline,  Mass.,  is 
showing  a  line  of  small  shop  tools  of  the  motor-driven  type, 
horns,  magnetos  and  a  new  tire  pump  direct-connected  to  a 
}4-hp  motor.  The  pump  is  of  the  reciprocating  type  and 
operates  at  a  pressure  of  150  lb.  per  square  inch  maximum.  A 
new  departure  in  the  company’s  display  is  a  variable-speed 
dynamo  for  automobile  and  motor-boat  sparking  and  lighting 
service. 

The  General  Vehicle  Company,  Boston,  Mass.,  is  showing  a 
five-ton  truck  chassis  with  mechanism  driven  by  the  propelling 
motor  of  the  outfit ;  a  one-ton  emergency  wagon,  one  of  twenty- 
four  which  are  immediately  going  into  the  service  of  the  Edison 
Electric  Illuminating  Company  of  Boston ;  a  looo-lb.  wagon 
and  a  700-lb.  wagon.  The  Edison  wagon  is  equipped  with  a 
Sangamo  ampere-hour  meter.  A  feature  of  the  truck  is  the 
use  of  a  covered  chain  drive  in  grease  lubrication  between  the 
motor  and  the  main  shaft,  reducing  the  noise  of  operation 
practically  to  the  zero  minimum.  The  exhibit  is  specially  illu¬ 
minated  by  a  quadrangle  of  lOO-watt  tungsten  lamps  with 
diffusing  shades,  supplied  with  current  from  a  small  plant  lo¬ 
cated  on  the  spot. 

The  Boston  Electric  Garage  Company  is  exhibiting  a  isoo-lb. 
Anderson  delivery  wagon  with  express  body,  built  for  fast 
suburban  service,  and  equipped  with  sixty  cells  of  Edison  “A-6” 
battery.  Four  pleasure  cars  of  Anderson  manufacture  are  also 
shown,  including  a  four-passenger  coupe,  two-passenger  vic¬ 
toria,  roadster  and  stripped  chassis. 

The  Electric  Storage  Battery  Company,  Philadelphia,  is  dis¬ 
playing  a  full  line  of  “Exide”  cells,  including  batteries  for 
vehicle  propulsion,  illumination  and  spark  service.  A  special 
display  is  made  of  the  company’s  new  ”Iron-clad  Exide,”  in 
which  the  activity  of  the  plate  material  is  well  maintained  and 
the  loss  of  active  material  diminished.  The  plate  consists  of 
metal  top  and  bottom  bars  connected  by  vertical  rods.  Each 


rod  is  surrounded  by  active  material,  which  is  protected  and 
held  in  place  by  a  horizontally  laminated  hard-rubber  tube. 
Each  tube  carries  a  vertical  rib  on  each  side,  and  these  ribs 
take  the  place  of  the  usual  wood  separators  and  perforated 
rubber  sheet  separators  used  with  the  “Exide”  type  of  positive 
plate.  A  thin,  flat  wood  separator  spaces  the  iron-clad  positive 
plate  from  its  corresponding  negative,  the  latter  being  somewhat 
thickened  to  provide  increased  capacity  and  longer  life. 

The  Automatic  Appliance  Company,  Boston,  exhibits  a  sys¬ 
tem  of  electric  lighting  in  connection  with  the  operation  of 
acetylene  gas  headlights  which  eliminates  the  use  of  matches, 
including  a  double  adjustment  valve  by  which  the  lights  are 
kept  under  close  control  from  the  seat  under  all  conditions. 

The  National  Carbon  Company,  Cleveland,  Ohio,  shows  a 
full  line  of  “Columbia”  multiple  batteries  for  motor  ignition, 
including  cells  operating  under  water  in  circuit  with  side,  head 
and  tail  lamps. 

The  K-W  Ignition  Company,  Cleveland,  Ohio,  is  showing  a 
high-tension  magneto  of  the  inductor  type  and  electric  head¬ 
lighting  equipment,  including  a  lighting  dynamo  for  fast  road 
service. 

The  Apple  Electric  Company,  Dayton,  Ohio,  is  displaying 
electric  lighting  equipment  for  general  automobile  service,  in¬ 
cluding  a  new  dynamo  which  is  designed  to  replace  the  mag¬ 
neto  and  to  provide  energy  for  both  ignition  and  car  illumina¬ 
tion. 

The  Burn-Boston  Battery  &  Manufacturing  Works,  Boston, 
are  displaying  a  new  liquid  battery  for  the  first  time.  The 
manufacturers  state  that  this  battery  occupies  one-fifth  the 
space  in  cubic  inches  of  one  of  the  most  popular  glass  jar 
cells ;  that  it  delivers  three  times  the  ampere-hour  capacity 
of  the  glass  cell,  with  one-third  the  weight  of  the  latter;  that 
th.:  discharge  rate  is  three  times  that  of  the  best  dry  cell;  and 
that  the  life  of  the  battery  is  far  in  excess  of  anything  pre¬ 
viously  experienced  with  glass  or  dry  cells  in  anything  like 
comparable  service.  The  battery  is  a  combination  dry  and  wet 
cell  with  a  reservoir  of  liquid.  One  set  of  six  is  shown  which 
have  run  14,000  miles  on  a  four-cylinder  car  without  ex¬ 
haustion. 

The  American  Storage  Battery  Company,  Cambridge,  Mass., 
is  displaying  the  “Harvard”  storage  cell  for  ignition  and  light¬ 
ing  service,  a  special  feature  being  the  equipment  of  the  cell 
with  non-spraying  and  non-leakable  vent  tubes. 

The  Electric  Speedometer  Company,  Washington,  D.  C.,  is 
showing  a  new  speedometer  consisting  of  a  small  magneto 
generator  of  the  gear-driven  type,  with  an  indicating  voltmeter 
calibrated  in  terms  of  speed  for  dashboard  service. 

The  Connecticut  Telephone  &  Electric  Company,  Meriden, 
Conn.,  is  exhibiting  quick  detachable  terminals,  current  in¬ 
dicators  and  dash  coils,  with  steering-wheel  switches,  timers 
and  distributors. 

Gray  &  Davis,  Amesbury,  Mass.,  are  displaying  a  full  line 
of  electric  lamp  equipment  for  head,  side,  tail  and  interior 
service. 

The  Heinze  Electric  Company,  Lowell,  Mass.,  is  exhibiting 
dash  coils,  switches,  timers  and  spark  plugs. 

The  Remy  Electric  Company,  Anderson,  Ind.,  is  showing  a 
new  combined  lighting  and  ignition  system,  including  a  con¬ 
stant-current  magneto  with  a  70-deg.  timing  range. 

The  Bosch  Magneto  Company,  New  York,  is  showing  com¬ 
plete  equipments  in  the  line  of  ignition  apparatus,  with  illus¬ 
trations  of  its  product  used  in  aviation  and  automobile  service. 

The  Pittsfield  Spark  Coil  Company,  Pittsfield,  Mass.,  is 
showing  a  dual  system  magneto  without  moving  wdres,  includ¬ 
ing  push-button  starter  and  self-contained  transformer  coils. 

The  Electric  Renovator  Manufacturing  Company,  Pittsburgh, 
Pa.,  is  exhibiting  a  new  i-hp  vacuum  cleaner  for  garage  ser¬ 
vice,  the  apparatus  being  mounted  on  a  truck  with  ball-bearing 
wheels.  The  receiving  tank  is  fitted  with  a  cloth  strainer. 

The  Edison  Storage  Battery  Company,  represented  by  S.  R. 
Bailey  &  Company,  Boston,  Mass.,  shows  a  complete  line  of 
the  latest  products  of  the  organization,  including  cells  for 
ignition,  lighting  and  car-propulsion  service. 


contacts  are  wedge-shaped  copper  blades  hinged  at  one  end. 
They  are  actuated  by  specially  treated  wooden  rods  connected 
to  the  shaft,  which  in  turn  is  operated  by  the  crank  and  handle 
outside  of  the  frame.  The  construction  of  the  stationary  and 
movable  contacts  is  such  that  any  burning,  due  to  rupturing  the 
arc,  is  confined  to  the  tips  of  the  stationary  contact  fingers  and 
the  upper  extremity  of  the  movable  contacts,  preserving  the 
actual  current-carrying  surfaces.  This  feature  of  construction 
insures  clean  contact  surface  and  uniform  contact  pressure  with¬ 
out  retarding  the  opening  of  the  switch.  The  switch  is  built 
in  sizes  up  to  200  amp  at  15,000  volts.  The  method  of  bring¬ 
ing  the  leads  to  the  switch  varies  somewhat  according  to  the 
voltage,  but  in  every  case  they  enter  through  porcelain  bush- 


A  COMPACT  SUCTION  CLEANER, 


The  accompanying  picture  shows  the  working  parts  of  the 
vacuum  cleaner  made  by  the  Electric  Vacuum  Cleaner  Com¬ 
pany,  of  Detroit,  Mich.  This  is  a  small,  compact  suction 
cleaner,  light  in  weight  and  easy  to  handle.  It  is  designed  as  a 
practicable  machine  for  the  homes  of  people  of  moderate  means. 
The  cleaner  is  driven  by  a  small  electric  motor  hung  on  the  un¬ 
der  side  of  the  cleaner,  where  it  is  out  of  the  way.  The  switch 


A  Compact  Suction  Cleaner. 


4500-Volt  Pole-Line  Oil  Switch. 


controlling  it  is  conveniently  placed  at  the  end  of  the  handle,  ings  protected  from  the  weather  by  the  overhang  of  the  frame 

The  machine  is  of  the  fan  type,  and  the  fan  can  be  used  either  The  switches  up  to  4500  volts  are  designed  for  use  with  insu 

for  suction  or  as  a  blower,  as  desired.  The  motor  is  of  the  lated  wire,  whi^e  for  voltages  between  4500  and  15,000  bush- 

universal  type  and  will  operate  on  either  direct-current  or  alter-  ings  are  furnished  which  allow  the  use  of  bare  wire, 

nating-current  circuits  within  limits  of  90  volts  to  120  volts 
and  20  cycles  to  60  cycles.  The  construction  of  the  device 
throughout  is  marked  by  simplicity  and  is  the  result  of  much 
experimental  work. 


BAKELITE  :  ITS  ELECTRICAL  PROPERTIES, 


By  Alfred  Williams. 

Bakelite  is  the  familiar  trade  name  of  the  extremely  interest¬ 
ing  synthetic  substance,  oxybenzylmethylenglycolanhydrid,  a 
new  organic  insulating  material  produced  by  Dr.  L.  H.  Baeke¬ 
land  after  a  brilliant  series  of  research  experiments,  .\fter  the 
first  laboratory  work  suggested  the  directions  in  which  the  dis¬ 
covery  could  best  be  utilized,  initial  commercial  tests  were 
made,  and,  though  little  has  been  published  on  the  subject  until 
recently,  two  years  of  commercial  use  have  now  proved  the 
value  of  bakelite  in  the  arts,  realizing  the  fullest  expectations. 

That  the  engineer  may  realize  the  wide  scope  of  usefulness 
of  bakelite  the  following  general  statements  are  offered : 

Bakelite  is  an  organic  substance  which  may  be  applied 'as  a 
liquid  or  used  as  a  solid.  As  a  fluid,  even  when  cold,  it  pene¬ 
trates  wood  and  other  porous  material  with  the  ease  of  water, 
and  then  in  the  presence  of  a  catalytic  agent  it  “freezes”  under 
the  action  of  heat  to  a  compound  that  is  insoluble  and  infusi¬ 
ble.  Thus  treated  soft  poplar,  basswood,  etc.,  become  harder 
than  ebony. 

From  its  fluid  state  a  simple  act  of  polymerization — that  is. 
molecular  rearrangement  under  heat  and  pressure — converts 
bakelite  into  a  hard,  insoluble  material  of  great  strength,  known 
as  “Bakelite  C.”  In  this  form  it  is  unaffected  by  water,  high- 
pressure  steam  solvents,  oils  and  almost  all  chemicals.  Heat 
neither  melts  nor  softens  it ;  its  destruction  necessitates  a  rela¬ 
tively  high  temperature. 

Applied  superficially  liquid  bakelite  serves  as  an  organic 
enamel  of  great  hardness,  more  resistant  to  physical  and  chemi¬ 
cal  influence  than  the  most  expensive  Japanese  or  Chinese 
lacquers. 

As  a  binding  agent,  compounded  with  asbestos,  sawdust, 
wood  pulp  or  like  materials,  it  can  be  molded  accurately  into 
articles  of  great  strength,  impervious  to  atmospheric  or  other 


OIL-BREAK  POLE-LINE  SWITCH 


Owing  to  the  magnitude  and  complexity  of  the  present  elec¬ 
trical  distribution  systems  it  is  important  in  many  cases  to 
provide  means  for  cutting  portions  of  the  circuit  in  or  out  of 
service  at  points  which  necessarily  must  be  remote  from  the 
station.  The  device  for  this  purpose  should  be  designed  for 
installation  out  of  doors  and  for  operation  under  load,  and 
would  find  application  in  sectionalizing  feeder  systems,  cutting 
in  and  out  transformers  and  in  similar  service.  In  many  cases 
the  use  of  this  switch  in  connection  with  a  transformer  will 
obviate  the  necessity  of  bringing  high-tension  lines  into  the 
building.  To  meet  this  demand  the  General  Electric  Company 
has  designed  an  oil-break  switch  which  is  simple,  introduces  no 
complications  in  wiring  and.  on  account  of  the  very  con¬ 
venient  construction  of  the  frame  and  method  of  support¬ 
ing,  is  very  easily  installed.  It  can  be  mounted  on  a  flat  sur¬ 
face  or,  by  use  of  strap-iron  hooks,  on  transmission-pole 
cross-arms  in  a  manner  similar  to  that  usually  employed  for 
mounting  pole-type  transformers.  This  oil-break  pole-line 
switch  is  thoroughly  weatherproof.  It  is  entirely  inclosed  in  a 
cast-iron  frame  fitted  with  a  removable  cover,  grooved  on  the 
under  side  to  fit  closely  to  the  edge  of  the  frame  and  sup¬ 
plied  with  a  suitable  gasket  to  prevent  damage  to  the  mechan¬ 
ism  due  to  weather  conditions.  A  detachable  oil  vessel,  with 
insulating  line  and  barriers  between  the  switch  poles,  fits  around 
a  flange  at  the  bottom  of  the  frame.  The  stationary  contacts 
consist  of  flared  fingers  of  drop-forged  copper,  supported  from 
the  contact  blocks  of  the  copper  current-carrying  studs  by  a 
heavy,  flat  steel  frame.  The  studs  are  supported  by  and  insu¬ 
lated  from  the  frame  by  porcelain  insulators.  The  movable 
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influences.  Or  it  may  be  made  into  articles  as  transparent  as 
glass,  as  translucent  as  amber,  or  as  opaque  and  variegated  as 
the  marbles.  In  fact,  bakelite  may  take  on  an  almost  infinite 
variety  of  color  and  beauty  in  various  forms,  all  combined 
with  a  remarkable  immunity  from  corrosion  and  disintegration 
and  a  resistance  to  temperatures  as  high  as  300  deg.  C.  or  572 
deg.  Fahr.  Compounded  with  emery  it  forms  excellent  grind¬ 
ing  wheels;  with  graphite  it  makes  self-lubricating  bearings, 
gaskets,  pump  valves,  etc.  It  even  serves  as  a  splendid  adhesive 
cement  and  offers  a  strong  material  for  the  manufacture  of 
phonograph  records. 

The  electrical  uses  of  bakelite  and  its  insulating  and  dielec¬ 
tric  properties  are  equally  interesting  and  important.  The  fol¬ 
lowing  table  shows  the  position  of  bakelite  in  the  series  of  the 
specific  inductive  capacities  of  the  better-known  insulators,  the 
determinations  being  those  of  the  most  recent  investigators: 


Substance. 

Oljserver. 

Spec.  Ind.  Cap. 

Glass,  plate . ' 

Arons,  Rubens . 

5.37  to  6.20 

Glass,  flint . 

Hopkinson . 

6.61  to  9.90 

Glass,  Jena . 

Lowe . 

5.05  to  5.52 

Glass,  crown . 

Lowe . 

6.20  to  7.96 

Glass,  chrome — high  refract. 

Lowe . 

9.  14 

Paraffine . | 

Boltzman,  Lampa,  Hormell . . 

2.32  to  1.92 

3  10  to  2  70 

1  19  to  2  66 

2  55 

Porcelain . 1 

Curie,  Starke . 

4.38  to  6.84 

Paper . 

Pirani . 

2.00  to  2.25 

Hard  rubber . I 

Boltzman  and  others . 

2.55  to  3. 15 

Mica . j 

Klemencic . 

6.64  to  5.66 

Bakelite  Sample  No.  1 . 

1  ( 

8.85 

Bakelite  Sample  No.  2 . 

Electrical  Testing  | 

6.05 

Bakelite  Sample  No.  i . 

■  Laboratories,  1 

6.30 

Bakelite  Sample  No.  4 . 

New  York . 1 

5.95 

Bakelite  Sample  No.  5 . 

j  i 

5.60 

Thus  it  will  be  seen  that  bakelite’s  specific  inductive  capacity 
is  greater  than  that  of  hard  rubber  and  shellac,  and  comparable 
only  to  mica  and  the  best  qualities  of  glass.  With  the  mate¬ 
rial  prepared  more  especially  for  such  purposes  the  figures  will 
doubtless  be  higher.  Experiments  outlined  to  test  bakelite  for 
static  hysteresis  are  not  yet  complete,  but  from  all  indications 
it  is  expected  that  the  tests  will  place  the  substance  in  a  high 
place  in  the  scale  of  dielectrics. 

With  a  view  to  comparing  bakelite  with  shellac  a  well-known 
engineering  firm  carried  out  certain  puncture  tests.  The  sub¬ 
stances  under  consideration  were  impregnated  into  paper,  sev¬ 
eral  thicknesses  of  which  were  pressed  together  until  a  stand¬ 
ard  of  1/16  in.  was  obtained.  The  results  are  given  below, 
although  the  value  of  the  comparison  was  minimized  by  the 
use  of  ordinary  commercial  paper  with  its  metallic  and  other 
impurities,  the  puncture  point  being  probably  dominated  by  the 
presence  of  foreign  bodies  in  the  paper.  Shellac,  whose  dielec¬ 
tric  capacity  approximates  that  of  dry  paper,  would  suffer  less 
in  comparison.  The  voltage  of  puncture  for  shellac  varied 
from  38,500  to  58,000,  while  that  for  bakelite  ranged  from 
42,0(X)  to  62,000.  The  average  voltage  at  which  the  material 
broke  down  ranged  from  40,500  to  50,000  for  shellac,  and  from 
39,000  to  58,500  for  bakelite,  the  respective  averages  being 
50,460  volts  and  53,700  volts. 

To  test  bakelite  as  an  insulator  it  was  compounded  with  fill¬ 
ing  substances,  asbestos,  wood  pulp,  etc.,  and  compressed  iii»r. 
various  forms  of  insulators,  the  qualities  of  these  being  com¬ 
pared  with  similar  articles  made  from  hard  rubber,  shellac, 
porcelain  and  other  familiar  dielectrics.'  After  satisfactory 
laboratory  tests  and  encouraging  observance  of  the  dielectric 
properties  of  these  bakelite  insulators,  together  with  the  vastly 
important  fact  that  they  were  free  from  deterioration  by  oils, 
water,  solvents,  chemicals  and  weather  influences,  several 
electrical  manufacturers  of  international  reputation  tried  them 
out  in  active  service,  the  new  insulators  being  critically  ob¬ 
served  to  detect  weaknesses  and  defects.  Some  such  imper¬ 
fections  were  noticed. 

For  instance,  test-pieces  of  transparent  bakelite  used  for 


fancy  goods  possessed  lower  dielectric  quality  than  others  espe¬ 
cially  prepared  for  electrical  use.  Bakelite  insulators  molded 
with  asbestos  were  found  inferior  to  those  containing  wood 
pulp  or  mica,  the  low  dielectric  value  of  commercial  asbestos 
and  its  inevitable  content  of  iron  or  magnetic  particles  reduc¬ 
ing  its  normal  capacity.  The  presence  of  these  impurities  in 
commercial  asbestos  is  readily  detected  with  a  magnet.  Still 
their  existence  is  not  prohibitively  detrimental  for  most  pur¬ 
poses,  as  has  been  proved  by  the  long  service  given  by  insula¬ 
tors  of  this  type.  In  structural  strength  asbestos,  as  a  filler 
for  bakelite,  will  always  be  superior  to  mica,  but  wood  pulp 
with  bakelite  gives  even  stronger  compositions  than  asbestos, 
though  less  adapted  to  high  temperatures. 

Although  bakelite  withstands  a  temperature  of  300  deg.  C. 
or  572  deg.  Fahr.,  it  has,  in  common  with  rubber,  shellac  and 
other  organic  compounds,  the  property  of  final  charring  under 
sufficient  heat,  but,  unlike  the  substances  named,  it  does  not 
soften  and  melt  before  charring.  Charring  simply  means  the 
liberation  of  carbon,  which  when  released  from  combination 
becomes  a  conductor.  In  this  respect  bakelite,  like  rubber  and 
shellac,  is  inferior  to  glass  and  porcelain.  An  intensely  hot 
spark  passed  over  glass  or  porcelain  may  cause  a  fracture,  due 
to  unequal  expansion,  or  possibly  a  portion  of  the  surface  may 
be  fused.  With  organic  insulators  a  hot  spark  of  short  dura¬ 
tion  may  affect  the  material  little,  but  prolonged  discharge 
is  liable  to  carbonize  its  path,  leaving  a  black  conducting  streak 
which  on  high-potential  circuits  might  cause  trouble.  This 
characteristic  organic  drawback  can  be  mitigated  in  the  case 
of  bakelite  by  a  reduction  in  the  amount  of  binding  material, 
which  might  give  it  a  further  advantage  over  rubber  and  the 
resins,  for  the  extraordinary  penetrative  power  of  bakelite 
permits  of  molding  mixtures  where  very  small  amounts  of 
binder  are  ample  to  provide  a  strong  insulator. 

Further  experimental  work  is  being  done  to  ascertain  the 
practicability  of  bakelite  for  use  on  transmission  lines  of 
60,000  volts  to  100,000  volts.  As  an  insulator  for  high  poten¬ 
tials  bakelite  has  already  acquitted  itself  satisfactorily  in  tests 
on  transformer  construction  involving  pressures  as  high  as 
275,000  volts,  and  at  110,000  volts  and  220,000  volts  it  has  been 
in  practical  operation. 

After  over  two  years  of  practical  use  bakelite-molded  insu¬ 
lators  have  fulfilled  all  reasonable  laboratory  expectations  based 
on  early  observations,  and  this  in  the  most  diversified  fields 
of  electrical  engineering,  embracing  generators,  motors,  ele¬ 
vators,  signals,  switches,  induction-coil  spools,  precision  meas¬ 
uring  instruments,  overhead  trolley  and  third-rail  insulation, 
etc.  Brush  holders  for  small  dynamos,  formerly  made  of 
metal  and  provided  with  intricate  insulating  devices,  are  now 
wholly  molded  from  bakelite-asbestos  compositions.  Paper 
impregnated  with  bakelite  compared  with  that  made  with  shel¬ 
lac  shows  superior  strength  and  rigidity,  especially  at  increased 
temperatures,  and  is,  furthermore,  unaffected  by  oil  or  sol¬ 
vents. 

The  bakelite  synthesis  has  added  a  new  and  interesting  mem¬ 
ber  to  the  considerable  and  versatile  family  of  resins,  but  not¬ 
withstanding  its  resinous  birthmarks  bakelite  displays  certain 
qualities  that  set  it  apart,  for  it  is  also  endowed  with  many 
remarkable  accomplishments  entirely  foreign  to  its  kin  and 
rather  resembling  certain  inert  inorganic  substances. 

While  the  initial  condensation  during  the  manufacture  of 
bakelite,  called  “Bakelite  A,”  shows  unmistakable  resinous  prop¬ 
erties,  the  final  or  polymerized  and  hard  product,  “Bakelite  C,”is 
not  a  ri'-.n  and,  although  it  has  the  appearance  of  amber,  it 
misses  all  of  the  characteristics  of  a  resin.  Bakelite  C,  there¬ 
fore,  does  not  hydrolize  or  show  the  destructive  whitening  sur¬ 
face  effect  which  causes  incipient  disintegration  in  resinous 
insulators. 

Bakelite-molded  objects  can  be  heated  for  hours  to  395  deg. 
Fahr.  (202  deg.  C.)  in  steam  at  235  lb.  pressure  per  square 
inch  without  showing  any  alteration.  Many  varieties  of  glass 
submitted  to  such  drastic  treatment  would  turn  brittle  and 
opaque,  and  the  resins  would  collapse  immediately.  Sticks  of 
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untnixed  Bakelite  C  have  been  kept  at  boiling  temperatnte  in 
a  10  per  cent  solution  of  sulphuric  acid  for  29  days  and  nights 
and  showed  no  sign  of  attack. 

Articles  of  a  special  variety  of  Bakelite  C  made  to  stand 
caustic  alkalies  were  kept  for  a  year  at  a  temperature  of  140 
deg.  Fahr.  to  176  deg.  Fahr.  (60  deg.  C.  to  80  deg.  C.)  in  a  10 
per  cent  solution  of  caustic  soda.  At  the  end  of  that  time  the 
samples  showed  no  decided  alteration,  although  the  glass  con¬ 
tainer  had  to  be  replaced  repeatedly  owing  to  the  destructive 
action  of  the  alkali.  These  experiments,  together  with  two 
years  of  actual  service,  warrant  the  belief  that  bakelite  is  pre¬ 
eminently  adapted  to  stand  weather  conditions.  Any  dif- 
hculty  noted  has  been  with  filling  materials,  for  those  hereto¬ 
fore  noted  are  not  possessed  of  bakelite  staying  powers.  The 
acid  test  mentioned  surely  proves  the  resisting  quality  of 
bakelite,  yet  when  asbestos  is  used  as  a  filler  a  white  crystal¬ 
line  efflorescence  becomes  more  or  less  apparent,  due  to  a  slow 
attack  of  the  asbestos  by  the  acid,  and  has  been  mistaken  by 
inexpert  observers  for  a  corrosion  of  the  bakelite  itself. 

One  installation  of  bakelite-asbestos  petticoat  insulators  on 
a  io,ooo-volt  traction  line  shows  not  the  slightest  sign  of  de¬ 
terioration  after  more  than  two  years’  operation.  Similar 
results  were  obtained  in  third-rail  service  on  an  important 
electrified  railroad  system  exposed  to  very  severe  passenger 
and  freight  service.  Several  of  these  insulators  were  sub¬ 
jected  to  a  test  of  an  even  more  convincing  nature,  an  apparatus 
with  electrically  operated  valves  being  arranged  so  that  the 
insulators  could  be  flooded  alternately  by  hot  and  cold  water. 
After  60,000  rapid  changes  of  extreme  temperature  the  insu¬ 
lators  were  unaffected. 

These  qualities,  added  to  the  extreme  accuracy  with  which 
the  material  can  be  molded  and  the  ease  with  which  metallic 
parts  can  be  embedded,  as  well  as  its  toughness,  strength  and 
capacity  to  resist  shock,  give  bakelite  marked  advantages  over 
fragile  glass  and  porcelain  insulators.  Moreover,  it  lends  it¬ 
self  to  free  machining,  since  it  can  be  milled,  cut,  threaded, 
sawed  and  polished.  Where  extra  ease  in  machining  is  de¬ 
sired  a  bakelite  composition  is  specially  made  for  this  purpose. 

For  delicate  electrical  instruments,  in  addition  to  its  superior 
heat-resisting  qualities,  bakelite  shows  some  decided  advantages 
over  rubber.  Containing  no  sulphur  it  liberates  no  “bloom.” 
This  characteristic  “sweating”  of  rubber  not  only  blackens  and 
corrodes  delicate  metallic  parts,  but  under  the  oxidizing  action 
of  moist  air  and  light  forms  minute  amounts  of  sulphuric 
acid.  Although  almost  imperceptible,  this  spreads  in  a  micro¬ 
scopic  film  and  becomes  a  factor  of  uncertainty  in  delicate 
measurements.  All  volatile  products  or  traces  of  water  which 
might  be  contained  in  bakelite  are  easily  and  permanently 
expelled  by  careful  drying. 

It  has  also  rendered  important  service  in  the  impregnation 
of  coils  for  dynamos,  motors,  solenoids,  etc.  As  a  liquid  it 
permeates  coil  windings  w'ith  the  ease  of  light  oil  and  without 
the  use  of  heat.  Full  penetration  takes  place  at  ordinary  tem¬ 
peratures.  Bakelite  impregnation  merely  requires  that  the 
coils  be  first  heated  to  drive  off  moisture  when  they  are  im¬ 
mersed  in  or  flooded  with  the  liquid.  Vacuum  may  be  applied 
to  expel  the  air  if  desired,  though  this  is  not  essential.  Air 
pressure  is  used  to  insure  thorough  impregnation.  The  permea¬ 
tion  complete,  the  coils  are  transferred  to  a  “bakelizer”  where 
they  arc  heated  in  a  chamber  under  an  air  pressure  of  about 
too  lb.  to  150  lb.  per  square  inch.  The  heat  causes  the 
polymerization  alluded  to  and  the  hardening  process  is  com¬ 
plete.  After  leaving  the  bakelizer  the  coils  are  oven-dried  at 
266  deg.  Fahr.  to  320  deg.  Fahr.  (130  deg.  C.  to  160  deg.  C.) 
for  from  twelve  to  twenty-four  hours  or  longer.  This  re¬ 
moves  all  traces  of  water.  If  desired  the  coils  can  be  given 
a  second  coating  of  thick  liquid  bakelite,  being  painted  or 
dipped  while  warm  and  then  reheated  to  harden  the  additional 
coating;  or  a  coating  of  bakelite  protective  enamel  may  be 
applied  and  heat  employed  to  harden. 

Instead  of  using  a  bakelizer  the  coils  can  be  heated  in  an 
oven,  starting  at  167  deg.  Fahr.  (75  deg.  C)  and  increasing 
until  the  liquid  begins  to  harden.  Then  the  temperature  is 


raised  slbwly  Urltil  it  reaches  266  deg.  Fahr.  to  284  deg.  Fahr. 
(130  deg.  C.  to  140  deg.  C).  This  process  requires  more  time, 
is  not  quite  so  reliable,  and  a  too  rapid  increase  of  temperature 
is  apt  to  give  a  porous  texture  to  the  material. 

The  process  before  described  is  in  use  for  the  manufacture 
of  coils  and  armatures  of  small  dimensions.  Whether  it  is 
being  used  on  large  units  the  writer  is  not  aware.  Possibly 
some  difficulty  might  arise  in  treating  large  dynamos  and 
motors.  For  instance,  in  the  process  of  hardening  Bakelite  A, 
the  process  of  converting  it  into  the  insoluble,  inert,  resistant 
form,  C,  a  small  amount  of  water  is  chemically  liberated,  hence 
the  drying  after-treatment.  For  smaller  windings  this  presents 
no  difficulty,  but  in  case  of  units  of  unusually  large  dimen¬ 
sions  it  may  be  different.  There  it  may  be  simpler  or  more 
suitable  to  use  bakelite  varnish  in  place  of  the  liquid  A.  The 
wires  might  be  coated  with  the  varnish,  which  is  a  form  of 
liquid  A,  the  alcohol  allowed  to  evaporate  and  the  wire  slightly 
heated  to  convert  the  fusible  A  into  the  infusible  but  soft  B. 
This  eliminates  any  chemical  water,  the  unit  being  then  made 
up  by  winding  the  wire  in  place  while  still  warm,  after  which 
the  whole  can  easily  be  submitted  to  the  polymerization  process, 
changing  B  into  C.  Possibly  some  manufacturers  of  large 
units  may  be  using  such  methods;  in  any  case,  the  difficulty 
is  not  insuperable  and  modern  shop  practice  is  probably  com¬ 
petent  to  handle  such  questions  as  they  might  arise. 

Interesting  experiments  made  with  arc-lamp  coils  illustrate 
the  possibilities  of  the  bakelite  process.  Treated  coils  were 
heated  by  current  for  two  weeks,  a  temperature  of  150  deg.  C. 
being  registered  on  a  thermometer  outside,  although,  naturally, 
the  internal  temperature  was  much  higher.  The  windings  con¬ 
sisted  of  double-cotton-covered  0.032-in.  copper  wire.  On 
opening  the  coils  the  interior  was  found  to  be  completely 
charred.  They  were  then  submitted  for  one  minute  to  a  volt¬ 
age  of  600.  The  insulation  did  not  puncture.  After  the  test 
the  coils  were  sawn  through  and  dielectric  capacities  tested 
between  the  turns.  The  breaking  strain  between  the  various 
turns  read,  in  volts,  1700,  1600,  1560,  1840  and  1500 — an  aver¬ 
age  of  1640  volts.  Other  lamp  coils  were  tested  by  being  first 
subjected  to  a  temperature  of  160  deg.  Fahr.  for  two  weeks. 
Then  a  120-cycle  potential  was  applied,  the  voltage  being 
raised  slowly.  At  550  volts  one  coil  commenced  to  smoke; 
half  a  minute  later  the  other.  The  insulation  of  neither  was 
punctured.  Owing  to  the  brittle  nature  of  the  insulation  and 
the  fineness  of  the  wire  no  dielectric  tests  were  attempted. 

Considering  what  has  actually  been  accomplished  in  the 
field  and  the  drastic  methods  of  testing,  it  seems  as  if  bakelite 
varnish  will  displace,  for  electrical  purposes  at  least,  shellac 
and  other  kindred  forms  of  varnish  and  impregnating  com¬ 
pounds.  It  is  easily  applied,  dries  rapidly,  and,  most  important 
of  all,  the  application  of  heat  instead  of  exerting  a  softening 
influence  converts  it  slowly  but  surely  into  an  infusible 
material. 

In  very  dilute  form  mixed  with  special  solvents  it  becomes 
a  splendid  lacquer  which  needs  but  a  drying  stove  or  any  further 
exposure  to  heat  to  transform  it  into  an  excellent  protective 
enamel  or  coating  for  metallic  objects. 

With  its  many  excellent  qualities  bakelite  has  the  short¬ 
coming  of  rather  limited  flexibility.  Though  it  is  hard  and 
strong,  it  cannot  replace  rubber  and  gutta  percha  where  flexi¬ 
bility  is  imperative.  Paper  coated  or  impregnated  with  bake¬ 
lite  may  be  more  or  less  flexible,  but  in  this  respect  it  behaves 
very  much  like  shellac.  Though  certain  bakelite  compositions 
have  been  made  showing  considerable  flexibility,  the  other  great 
qualities  of  the  synthetic  compound  have  had  to  be  greatly 
sacrificed.  For  the  moment  there  is  very  little  probability  of 
its  replacing  rubber  or  gutta  percha  for  construction  such  as 
cable  work,  but  further  research  in  this  line  is  still  in  progress. 

As  the  matter  now  stands  a  new  and  valuable  synthesis  has 
placed  a  remarkable  material  in  the  hands  of  the  engineer 
Like  the  discovery  of  a  new  principle  in  physics,  much  time  and 
patience  are  needed  to  find  out  its  full  scope  of  usefulness. 
And  for  the  first  time  in  the  history  of  the  art  a  synthetic 
material  has  been  available  for  insulation. 
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The  Week  m  Trade. 


WHILE  there  has  been  some  expansion  in  spring  jobbing 
trade,  the  improvement  comes  very  slowly.  All  re¬ 
tailers  are  apparently  imbued  with  conservatism,  and 
the  buying  is  almost  entirely  in  small  lots.  If  the  hard  times 
which  succeeded  the  financial  panic  of  1907  did  nothing  else, 
they  have  certainly  educated  the  majority  of  the  business  men 
of  the  United  States  into  a  policy  of  conservatism  and  re¬ 
trenchment.  While  business  has  at  times  been  good  since 
that  financial  demoralization,  there  has  at  no  time  been  any 
disposition  to  expand  or  to  undertake  speculative  risks.  The 
result  of  this  policy  on  the  part  of  the  retail  merchants  of 
the  country  has  been  that,  while  they  are  not  doing  as  much 
business  as  they  did  formerly  on  occasions,  they  are  in  better 
financial  and  trade  positions  than  ever  before.  The  ma¬ 
jority  of  the  retail  merchants  of  the  country  are  in  excellent 
condition.  Their  lines  of  credit  have  been  curtailed,  and  their 
cash  sales  have  been  somewhat  increased.  Book  accounts  are 
not  being  carried  to  the  extent  they  were  a  few  years  ago.  In 
the  industrial  world  there  is  still  a  great  deal  of  irregularity 
and  uncertainty  among  the  textile  manufacturers.  Neither 
the  price  of  raw  materials  nor  the  orders  from  outsiders  war¬ 
rant  anything  that  approaches  expansion.  In  the  iron  and 
steel  trades  the  condition  is  different.  There  has  been  a 
decided  increase  in  orders  for  steel  products,  and  the 
mills  have  put  on  new  hands  during  the  past  week, 
which  probably  increases  their  operations  to  about  65  per 
cent  of  normal.  All  of  the  expressions  from  iron  and 
steel  authorities  are  optimistic.  It  is  not  believed  that  the 
rate  decision  will  very  seriously  curtail  the  railroad  buying, 
although  many  railroads  have  taken  occasion  at  this  time  to 
hold  up  orders  that  were  pending.  Prices  of  pig  iron  and 
other  crude  material  remain  firm,  but  show  no  disposition 
to  go  higher.  This  is,  of  course,  advantageous  to  the  iron 
and  steel  manufacturing  industry.  Collections  show  little  im¬ 
provement  in  any  part  of  the  country.  They  are  better  in  the 
South  and  West  than  elsewhere,  but  even  in  these  sections 
are  reported  to  be  only  from  “slow  to  fair.”  Business  fail¬ 
ures  for  the  week  ending  March  2,  as  reported  by  Bradstreet’s, 
were  256  as  against  258  the  previous  week,  184  in  the  same 
week  in  1910,  219  in  1909,  287  in  1908  and  172  in  1907. 


The  Copper  Market. 


Dullness  characterized  the  copper  market  during  the 
past  week  and  the  price  continues  to  trend  downward 
in  Europe  with  freer  offerings  for  nearby  delivery  and 
at  slight  concessions.  In  this  country  interest  is  still  centered 
in  the  active  competition  in  some  manufacturing  lines  which 
continue  to  develop  a  fair  amount  of  business,  upon  which 
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electrolytic  copper  continues  to  be  sold  at  from  12%  cents  to 
12.30  cents  cash,  and  from  12^  cents  to  12.40  cents  delivered 
vhirty  days.  The  tendency,  however,  seems  to  be  downward,  al¬ 
though  there  is  no  pressure  to  sell,  while  the  largest  inter- 
sts  apparently  have  made  no  change  in  their  selling  prices, 
.ilthough  all  the  business  of  importance  thus  far  developed  has 
p'one  to  independent  interests.  A  fair  amount  of  business  is 
eing  done  in  lake  copper  in  small  lots,  and  some  of  the 
smaller  producers  have  disposed  of  their  March  output  and 
?ome  sales  have  been  made  into  April.  The  imports  during 
’anuary  reported  by  the  government  were  10,600  tons,  but  the 
'  tual  arrivals  were  much  heavier,  the  government  being  de¬ 


pendent  upon  the  reports  from  refineries,  which  accounts  for 
the  smaller  returns.  In  January  last  year  the  imports  were 
13,800  tons.  The  total  foreign  shipments  since  March  i 
have  been  3064  tons.  Exports  of  sulphate  of  copper  in  Janu¬ 
ary  were  508  tons,  against  400  tons  in  the  corresponding 
month  last  year.  As  we  go  to  press  it  is  predicted  that  the 
report  of  the  Copper  Producers’  Association,  to  be  issued 
during  the  present  week,  will  show  an  accumulation  in  stock 
amounting  to  between  5,000,000  and  io,coo,ooo  lb.  The  daily 
call  on  the  Metal  Exchange,  on  March  6,  quoted  standard  cop¬ 
per  as  per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 

Wisconsin  Engine  Company. — The  Wisconsin  Engine 
Company,  Corliss,  Wis.,  has  just  made  a  very  considerable 
addition  to  its  equipment  and  working  capital  in  order  to  allow 
it  to  enter  extensively  into  new  lines  of  manufacture.  Up  to 
the  present  time  this  company  has  been  controlled  by  strong 
Pittsburgh  interests.  On  account  of  the  location  of  the  plant 
it  became  desirable  to  bring  Milwaukee  capital  into  the  com¬ 
pany  and  two  of  the  new  directors  will  be  prominent  business 
men  of  the  latter  city,  and  as  Mr.  Adams,  the  new  president 
of  the  company,  is  a  Milwaukee  man,  the  controlling  interest 
will  be  at  Milwaukee.  The  plant  of  the  Wisconsin  Engine 
company  is  located  at  Corliss,  a  growing  manufacturing  center 
about  twenty  miles  from ,  Milwaukee  and  seven  miles  from 
Racine,  Wis.  The  principal  business  of  the  Wisconsin  Engine 
Company  has  been  the  manufacture  of  Wisconsin  Corliss  en¬ 
gines.  It  is  the  purpose  of  the  new  organization  to  foster  and 
to  build  up  the  existing  Corliss  engine  business,  but  the  addi¬ 
tions  of  new  capital  and  new  equipment  are  chiefly  for  the  pur¬ 
pose  of  enabling  the  company  to  enter  extensively  into  new 
lines  of  manufacture.  Chief  of  these  will  be  the  Adams  gas. 
engine,  which  will  be  manufactured  in  sizes  from  200  hp  to. 
3000  hp  in  a  single  unit.  The  company  has  already  secured 
orders  for  upward  of  10,000  hp  of  the  Adams  engines,  and 
increased  shop  facilities  and  new  equipment  are  now  being 
installed  to  permit  the  rapid  and  economical  production  of 
these.  E.  T.  Adams,  the  new  president  of  the  company,  has 
been  identified  with  this  line  for  many  years,  dating  back  to 
the  early  days  of  the  Edward  P.  Allis  Company  in  Milwaukee, 
where  he  was  connected  with  the  design  and  installation  of 
many  of  the  important  power  and  pumping  installations  in 
the  country. 

Excello  Arc  Lamp  Company. — The  demand  for  flamingo- 
arc  lamps  was  considerably  better  in  February  than  in  January, 
according  to  the  report  of  the  Excello  Arc  Lamp  Company. 
January,  it  was  stated,  was  a  lighter  month  than  January,  1910, 
but  February  showed  considerable  improvement.  The  principal 
demand  comes  from  factories,  railroads  and  other  business  con¬ 
cerns.  Just  at  the  present  time  there  are  no  contracts  being 
made  by  municipalities  for  street  lighting.  Some  negotiations 
are  pending  between  commercial  bodies  in  various  cities  for 
street  lamps,  but  the  cities  themselves  hesitate  to  take  up  this 
problem.  The  new  long-burning  Excello  lamp,  which  is  guar¬ 
anteed  for  seventy  hours  on  one  trim,  is  meeting  with  a  de¬ 
cidedly  favorable  reception.  The  company  has  recently  estab¬ 
lished  a  branch  office  in  Philadelphia,  which  is  in  charge  of 
.\rthur  F.  Saloman,  and  also  a  branch  office  in  Boston,  in  charge 
of  A.  J.  Thompson. 

Foreign  Orders  for  Ship  Electrical  Equipment. — Messrs. 
Workman,  Clark  &  Company,  large  shipbuilders  located  at 
Belfast,  Ireland,  have  recently  placed  an  order  with  the  Gen¬ 
eral  Electric  Company  for  electrical  equipments  for  three 
steamers  which  they  are  building  for  the  United  Fruit  Steam¬ 
ship  Company.  The  total  equipment  for  these  three  steamers 
includes;  Twelve  3S-kw  turbo  sets;  forty-two  motors  for  the 
refrigeration  and  ventilating  system,  aggregating  520  hp;  three 
controlling  switchboards ;  motor-controlling  panels,  etc.,  and 
three  searchlights.  Ten  steamers  have  already  been  similarly 
equipped  and  have  been  in  operation  for  some  time,  the  present 
order  thus  bringing  the  total  up  to  thirteen  steamers. 

New  Fixture  Company  in  Los  Angeles. — The  Pheenix 
Lighting  Fixture  Company,  of  Los  Angeles,  Cal.,  has  been  in- 
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corporated  with  authorized  capital  stock  of  $100,000  to  manu¬ 
facture  fixtures  for  electric  and  gas  lighting.  The  incorporators 
are :  Philip  Forvc,  president  of  the  Forve-Pettebone  Com- 

y;  C.  E.  Packman,  president  of  the  Mission  Fixture  Com- 
.n^,  and  W.  G.  Hutchison,  president  of  the  W.  G.  Hutchison 
Compa  V.  The  three  companies  represented  by  these  gentlemen 
are  now  ngaged  in  the  manufacture  of  fixtures,  and  they  will 
dispose  of  his  part  of  their  business  to  the  new  company  and 
engage  exclu  ’vely  in  the  business  of  selling  fixtures  at  retail. 
The  new  comt  my  will  confine  itself  exclusively  to  the  manu¬ 
facture  and  whi  Resale  disposal  of  fixtures.  A  three-story  brick 
building  at  the  corner  of  Fourth  and  San  Pedro  Streets,  Los 
Angeles,  has  been  leased  by  the  Phoenix  company,  and  it  is 
expected  that  the  plant  will  be  in  operation  some  time  in  April. 
About  150  men  will  be  employed,  and  it  is  said  that  this  will 
be  the  largest  factory  for  the  manufacture  of  fixtures  on  the 
Pacific  coast. 

Electric  Companies  Sales. — It  was  given  out  in  financial 
circles  last  week,  after  investigation  among  the  electrical  man¬ 
ufacturing  companies,  that  sales  for  both  January  and  Feb¬ 
ruary  had  been  lighter  than  last  year.  The  volume  of  orders 
in  all  of  the  companies  was  larger,  but  the  average  size  of 
individual  orders  was  very  much  smaller.  In  other  words, 
there  has  been  a  fairly  good  business  in  small  apparatus  and 
very  little  done  in  large  apparatus.  It  is  stated  that  the 
Westinghouse  Electric  &  Manufacturing  Company  and  the  Gen¬ 
eral  Electric  Company  are  now  working  at  about  73  per  cent 
of  normal  output.  The  General  Electric  Company’s  report  for 
February  showed  some  increase,  and  indicated  that  the  average 
monthly  ratio  would  mean  a  yearly  basis  of  $58,000,000.  This 
is  regarded  as  a  distinct  improvement  in  February,  because  the 
January  orders  were  at  the  rate  of  only  about  $48,000,000  per 
year.  The  average  for  the  two  months  was  at  the  rate  of 
about  $53,000,000  per  year,  which  compares  with  about  $60,000.- 
000  for  the  same  period  a  year  ago.  An  official  of  the  Gen¬ 
eral  Electric  sales  department  says  that  the  orders  since  the 
beginning  of  the  year  are  distinguished  by  the  vast  number 
of  small  individual  orders  and  the  small  number  of  orders  for 
large  equipment.  The  General  Electric  Company  is  said  to  be 
well  supplied  with  crude  copper.  Neither  this  company  nor 
the  Westinghouse  Electric  &  Manufacturing  Company  is  likely 
to  be  in  the  market  for  copper  in  the  near  future.  Either  one 
of  the  companies  may  be  if  the  market  price  of  copper  goes 
below  what  is  considered  normal,  but  neither  company  will  be 
compelled  to  buy  in  order  to  fill  requirements. 

Growth  of  New  York  Edison  Business. — In  1910  the  New 
York  Edison  Company  gained  more  than  1,000,000  50-watt 
equivalents  over  the  new  business  of  the  preceding  year.  The 
new  business  amounted  to  3,690,187  50-watt  equivalents,  against 
2,643,113  in  the  preceding  year,  or  almost  a  40  per  cent  increase. 
There  were  above  185  times  as  many  new  contracts  signed  in 
1910  as  the  total  business  of  the  company  in  1883.  When  the 
Edison  Company  started  its  Pearl  Street  station  Jan.  i,  1883, 
there  were  231  customers  with  3477  lamps.  Since  1900  the 
gain  in  customers  of  the  New  York  Edison  Company  has  aggre¬ 
gated  512  per  cent  and  the  increase  in  50-watt  units  is  ^^2.5 
per  cent.  To-day  the  company  is  obtaining  five  times  as  large 
a  gain  in  new  business  as  was  the  case  in  1900.  In  the  borough 
of  the  Bronx  growth  of  electrical  business  has  more  than  kept 
pace  with  the  great  gains  in  population  recorded  by  the  census. 
Increase  in  Bronx  population  in  ten  years  has  been  approxi¬ 
mately  it5  per  cent,  while  the  corresponding  gain  in  electrical 
consumption  has  been  over  1000  per  cent.  The  customers  on 
Nov.  30,  1910,  numbered  10,929  in  this  district,  against  555  on 
Dec.  31,  1900.  The  gain  in  business  in  the  Bronx  to  a  consider¬ 
able  extent  has  been  for  motor  service  in  the  new  large  fac¬ 
tories  springing  up  all  through  the  territory.  Nevertheless, 
new  apartment  houses  north  of  i6oth  Street  are  practically  all 
equipped  with  electric  lighting  facilities. 

Allis-Chalmers  Bookings. — The  bookings  of  the  Allis- 
Chalmers  Company  in  February  were  almost  double  the  record 
in  January  and,  with  very  few  exceptions,  were  larger  than  in 
any  previous  month  in  its  history.  From  August  last  to  Janu¬ 
ary,  inclusive,  new  business  averaged  about  50  per  cent  less 
than  in  the  corresponding  previous  period,  but  for  the  month 
just  closed  the  record  was  approximately  50  per  cent  better 
than  in  1910.  In  December  and  January  the  .-Mlis-Chalmers 
Company  had  under  active  negotiation  a  larger  amount  of 
business  than  ever  before,  and  the  fact  that  a  large  percentage 
of  it  was  closed  in  February  does  not  necessarily  indicate  sub¬ 
stantial  improvement  in  the  general  situation,  although  in¬ 


quiries  continue  to  be  of  an  encouraging  nature.  Operations 
at  the  company’s  plant  now  average  about  60  per  cent  of 
capacity,  which,  owing  to  extensions  made  during  the  past 
three  years,  is  equal  to  between  75  per  cent  and  80  per  cent  of 
what  was  formerly  considered  normal. 

Equipment  for  East  Creek  Electric  Light  &  Power  Com¬ 
pany. — Messrs.  Viele,  Blackwell  &  Buck,  New  York  City, 
who  are  acting  as  engineers  and  contractors  for  the  East 
Creek  Electric  Light  &  Power  Company,  St.  Johnsville,  N.  Y., 
expect  to  have  the  hydroelectric  station  at  that  point  in  opera¬ 
tion  next  fall.  Orders  have  been  given  to  the  Pelton  Water 
Wheel  Company  of  New  York  for  two  4000-hp,  Francis-type 
wheels,  which  will  operate  under  a  125-ft.  head.  The  electrical 
equipment  will  be  furnished  by  the  General  Electric  Company, 
and  will  consist  of  three-phase,  25-cycle,  4400-volt  units.  The 
energy  will  be  transmitted  at  60,000  volts  to  a  substation  at 
Tribes  Hill  and  the  output  will  be  used  chiefly  by  the  Fonda, 
Johnstown  &  Gloversville  Railroad.  The  development  is  capable 
of  giving  from  8000  to  12,000  hp,  and  will  resemble  very  much 
the  installation  designed  by  the  same  engineers  for  the  Schaghti- 
coke  station  of  the  Hoosac  River  Electric  Light  &  Power 
Company,  which  is  controlled  by  the  Schenectady  Power 
Company. 

Eastern  Tennessee  Power  Company. — The  Legislature  of 
Tennessee  has  passed  an  act  amending  the  charter  of  the  East¬ 
ern  Tennessee  Power  Company  of  Polk  County,  increasing  its 
capital  stock  from  $3,750,000  to  $4,000,000.  The  fact  that  this 
company  had  purchased  from  the  Westinghouse  Electric  & 
Manufacturing  Company  four  generators  for  installation  in  its 
new  hydroelectric  plant  on  the  Ocoee  River  was  published  in 
our  last  issue.  The  company  is  composed  mostly  of  Chatta¬ 
nooga  capitalists,  but  the  Chattanooga  Light  &  Power  Com¬ 
pany,  owner  of  the  street-car  system  of  that  city,  is  one  of 
the  largest  stockholders.  The  company  has  already  begun  to 
make  contracts  with  manufacturing  concerns  for  the  supply  of 
energy.  It  is  predicted  that  within  a  few  years  the  majority 
of  the  manufacturing  concerns  of  Chattanooga  and  the  sur¬ 
rounding  territory  will  be  customers  of  this  company. 

Brooklyn  Rapid  Transit. — The  Brooklyn  Rapid  Transit 
Company  has  submitted  to  the  New  York  Public  Service 
Commission  a  plan  which  provides  for  a  comprehensive  and 
connected  system  of  subways  and  elevated  lines  in  Brooklyn, 
Manhattan,  Queens  and  Richmond  boroughs.  The  proposition 
is  that  the  city  construct  the  subways  proposed  and  the  com¬ 
pany  equip  and  operate  them.  The  cost  to  the  company  of 
carrying  out  its  part  of  the  plan  is  estimated  at  from  $50,000,000 
to  $60,000,000.  An  important  feature  of  the  plan  is  the  con¬ 
struction  of  a  new  tunnel  under  the  East  River  connecting  the 
Montague  Street  line  of  the  proposed  new  subway  system  in 
Brooklyn  with  a  new  subway  in  Manhattan,  running  under 
Church  Street  with  a  spur  through  that  thoroughfare  over  the 
Queensboro  Bridge. 

Electrical  Construction. — Among  the  items  printed  under 
Construction  News  in  our  present  issue  are  announcements  of 
proposed  new  plants  or  considerable  extensions  to  present 
plants  at  Buffalo,  N.  Y. ;  Eufala,  Ala.;  Darbyville,  Va. ;  Mer¬ 
ced,  Cal. :  Ely,  Minn. ;  Redmond,  Ore. ;  Poughkeepsie,  N.  Y. ; 
Toledo,  Ohio;  Dayton,  Ohio;  Turlock,  Cal.;  St.  Charles,  Mich.; 
Portola,  Cal. ;  Minneapolis,  Minn. ;  Spooner,  Wis. ;  Rouleau. 
Sask.,  Can.;  Hopkinsville,  Ky.,  and  Youngstown,  Ohio. 

Chicago  &  Milwaukee  Electric. — Judge  Grosscup  has  ap¬ 
pointed  W.  O.  Johnson,  a  director  of  the  Western  Trust  Com¬ 
pany.  of  Chicago,  receiver  for  the  Chicago  &  Milwaukee  Elec¬ 
tric  Company.  The  former  receivers  are  retained  as  advisers. 
1  he  security  holders  of  the  company  have  agreed  to  accept  any 
settlement  which  Judge  Grosscup  makes.  They  are  assured 
that  a  strong  committee,  including  John  J.  Mitchell,  will  pro¬ 
vide  the  necessary  funds. 

Westinghouse  Arc  Lamps  in  Italy. — The  Westinghouse 
Electric  &  Manufacturing  Company  recently  received  the  con¬ 
tract  for  65  direct-current  series  metallic-flame  6.6-amp  lamps 
and  one  “65-light.”  oil-cooled,  constant-current  rectifier,  with 
control  panel  to  be  used  in  lighting  the  Turin  International 
Exposition  of  Industry  and  Labor,  which  will  open  at  Valen¬ 
tine  Park  on  the  River  Po,  Italy. 

West  Penn  Railways. — The  West  Penn  Railways  Com¬ 
pany  is  planning  for  the  construction  of  additional  generating 
stations  and  about  50  miles  of  new  track.  Details  of  its  plans 
for  extension  and  improvements  have  as  yet  not  been  an¬ 
nounced. 


March  9.  1911. 


ELECTRICAL  WORLD. 


637 


Financial, 


The  Week  in  Wall  Street 

CONSERVATISM  has  been  the  dominant  note  sounded  in 
financial  circles  during  the  past  week,  based  on  the  ex¬ 
pectation  that  there  will  be  an  overhauling  of  the  tariff 
under  Democratic  auspices  and  that,  in  the  course  of  this,  bus¬ 
iness  will  languish  and  the  earnings  of  corporations  support¬ 
ing  dividends,  and  therefore  the  prices  of  securities,  will  de¬ 
cline.  Moreover,  the  probability  of  an  extra  session  of  Con¬ 
gress  to  take  action  on  the  Canadian  reciprocity  measure  has 
caused  a  certain  feeling  of  uneasiness.  The  possible  results 
of  the  anti-trust  suits  are  now  being  predicted,  and  adverse 
findings  of  the  Supreme  Court  might  prove  displeasing  to  Wall 
Street.  While  such  findings  will  affect  finances  only  moder¬ 
ately  in  the  end,  yet  a  period  of  readjustment  such  as  that 
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foreshadowed  in  the  event  of  drastic  findings  by  the  court 
must  involve  a  considerable  unscttlement  of  both  sentiment 
and  business.  The  condition  of  winter  wheat  has  improved 
markedly  in  the  last  few  weeks,  and  a  very  fair  report  is 
looked  for  in  April.  Produce  markets  inclined  to  this  belief 
quite  obviously,  for  the  process  of  deflation  continues  there, 
as  it  does  in  cotton  and  in  a  wide  range  of  commodities  es¬ 
sential  to  the  well-being  of  the  country  at  large.  The  shock 
predicted  by  pessimists  as  a  certain  correlative  of  the  rail¬ 
roads’  defeat  by  the  Interstate  Commerce  Commission  was  not 
in  evidence,  nor  is  it  likely  to  materialize  at  this  late  date. 
Spring  jobbing  trade  gave  good  indications  of  a  substantial 
•expansion;  and,  generally  speaking,  trade  is  much  brighter  and 
more  buoyant  than  a  month  ago,  although,  compared  with 
last  year’s  volume  of  transactions,  it  is  not  quite  up  to  ex¬ 
pectations.  The  week  was  one  of  small  and  inconsequential 
changes  upon  money  markets  at  home  and  abroad.  Ease  still 
promotes  the  flotation  of  a  substantial  volume  of  securities, 
although  the  return  which  the  investor  demands  is  greater 
than  of  old.  The  rates  for  money  on  March  6  were:  Call,  2 
@  2^  per  cent;  90  days,  3  @  3%.  The  quotations  in  the  table 
are  those  at  the  close  of  March  6. 


FiRAifciAL  Notes. 

Colorado  Telephone  Company, — During  the  past  year 
the  Colorado  Telephone  Company  gained  in  every  branch  of 
activity.  There  was  an  increase  of  $252,000  in  gross  revenue, 
which  included  a  gain  of  $170,000  for  exchange  service  and 
$58,000  for  toll  service.  The  total  resources  of  the  company  are 
$12,471,450,  an  increase  of  $1,727,290  over  a  year  ago.  The 
company’s  resources  include  real  estate,  $811,896;  exchange 
construction  in  service,  $7,182,024;  toll  construction  in  service, 
$2,541,300;  construction  in  process,  $699,775:  office  furniture 
and  fixtures,  $54,917.91;  supplies,  $156,058.46;  tools  and  vehicles, 
$47,322.20;  stocks  and  bonds,  $136,562.12;  bills  and  accounts  re¬ 
ceivable,  $570,697.16;  cash,  $240,102.97;  prepaid  express,  $30,- 
702.98.  Total.  $12,471,450.67.  The  capital  stock  outstanding  is 


$8,500,000.  The  company  received  in  revenue  during  the  year, 
from  exchange  service,  $2,424,911 ;  toll  service,  $685,161 ;  divi¬ 
dends  and  interest,  $45,504;  miscellaneous,  $3,839.  Total,  $3,159,- 
417.  Expenses  were  $2,472,090,  leaving  a  revenue  balance  of 
$687,325. 

Washington  Water  Power  Company. — During  1910  the 
outstanding  capital  stock  of  the  Washington  Water  Power 
Company,  Spokane,  was  increased  on  April  i  from  $7,223,200  to 
$9.390iioo,  and  to  $11,737,600  on  Jan.  3,  1911.  A  regular  divi¬ 
dend  of  7  per  cent  was  paid  in  1910,  and  an  extra  dividend  of 
I  per  cent  was  paid  on  Jan.  3,  1911.  A  quarterly  dividend  of  2 
per  cent  has  been  declared  payable  April  i  to  stockholders  of 
record  March  15,  1911.  The  company  is  planning  to  install 
four  12,500-kw  hydroelectric  generating  units  at  its  Long  Lake 
Station.  Two  of  the  units,  which  will  be  the  largest  in  exist¬ 
ence,  will  be  in  service  by  the  fall  of  1912. 

Massachusetts  Lighting  Companies. — The  trustees  of  the 
Massachusetts  Lighting  Companies  have  voted  to  offer  share¬ 
holders  of  record  March  3  the  right  to  subscribe  to  1767  addi¬ 
tional  shares  of  capital  stock  in  the  ratio  of  one  new  share  for 
each  20  held,  at  $110  per  share.  Subscriptions  must  be  filed 
on  or  before  March  30,  payments  in  full  to  be  made  before 
March  30,  or  on  payment  of  $25  per  share  payment  of  balance 
will  be  extended  to  not  later  than  June  30. 

Minneapolis  General  Electric. — The  Minneapolis  General 
Electric  Company  is  beginning  the  expenditure  of  $1,414,000 
on  improvements  to  its  system,  which  will  be  completed  by 
Oct.  I.  The  principal  expense  will  be  in  connection  with  the 
replacing  of  the  Main  Street  generating  station  that  burned 
recently,  entailing  a  loss  of  about  $650,000.  The  work  of  con¬ 
struction  is  being  accomplished  by  the  Stone  &  Webster  Engi¬ 
neering  Corporation. 

Workmen  as  Westihghouse  Stockholders. — According 
to  reports  from  Pittsburgh,  the  Westinghouse  interests,  employ¬ 
ing  about  30,000  men,  are  preparing  to  take  their  workmen  in 
as  stockholders.  The  plan  is  similar  to  one  put  into  operation 
by  the  United  States  Steel  Corporation.  It  is  said  the  first 
move  in  the  matter  will  be  made  at  a  meeting  of  the  stock¬ 
holders  of  the  Union  Switch  and  Signal  Company  to  be 
held  on  March  14. 

Rio  de  Janeiro  Tramway. — The  Rio  de  Janeiro  Tramway, 
Light,  Heat  &  Power  Company  has  disposed  of  $3,000,000  5 
per  cent,  second  mortgage  bonds  to  Baring  Bros,  and  J.  S.  Mor¬ 
gan  &  Company,  of  London,  Eng.  The  company  has  consid¬ 
erable  new  construction  work  under  way,  and  the  proceeds  of 
the  sale  will  be  used  to  carry  out  the  work  duripg  the  next 
year,  as  well  as  to  pay  off  outstanding  obligations  to  the  banks. 

Havana  Electric  Railway. — The  Havana  Electric  Rail¬ 
way  Company  has  sold  to  Speyer  &  Company  $1,846,000  con¬ 
solidated  mortgage  5  per  cent  bonds  due  Feb.  i,  1952.  Of  the 
proceeds  $1,146,000  is  to  retire  the  first  mortgage  bonds  and 
$700,000  is  for  improvements.  On  Jan.  i  the  consolidated 
mortgage  bonds  become  the  only  lien  on  the  entire  property. 
Speyer  &  Company  will  place  the  bonds  abroad. 

Lake  Geneva  Electric. — The  Wisconsin  Railroad  Com¬ 
mission  has  authorized  the  Lake  Geneva  &  Lake  Delavan  Elec¬ 
tric  Company  to  issue  $200,000  in  bonds  and  $167,000  in  capital 
stock,  the  proceeds  to  be  used  for  the  purpose  of  paying  organi¬ 
zation  expenses  and  other  expenses  incident  to  the  construction 
and  equipment  of  an  electric  railway  between  the  village  of 
Walworth  and  the  City  of  Delavan. 

Lake  Superior  Corporation. — .A  special  meeting  of  the 
stockholders  of  the  Lake  Superior  Corporation  was  held  last 
week,  and  the  financial  plans  for  the  completion  of  the  Mani- 
touin  &  North  Shore  Railway  were  approved.  T.  J.  Drum¬ 
mond,  president  of  the  corporation,  is  very  optimistic  with  re¬ 
gard  to  the  business  of  1911  and  expects  the  returns  to  be 
largely  increased. 

Charleston  Electric. — The  stockholders  of  the  Charleston 
Consolidated  Railway  Gas  &  Electric  Company  will  vote  on 
March  22  on  increasing  the  capital  stock  by  an  issue  of  $100,- 
exx)  of  common  stock,  making  the  maximum  capital  stock  $3,000.- 
000,  including  the  present  common  of  $1,500,000,  and  the  pre¬ 
ferred  of  $500,000. 

Baltimore  Gas  &  Electric. — The  stockholders  of  the  Con¬ 
solidated  Gas,  Electric  Light  &  Power  Company,  Baltimore, 
have  ratified  the  increase  in  the  common  stock  from  $6,300,034 
to  $8,500,000,  and  also  the  cancellation  of  $700,000  of  first  lien 
stock. 
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Edison  Companies  Merger. — The  recent  filing  in  Trenton 
by  the  National  Phonograph  Company  of  an  amended  certifi¬ 
cate  changing  the  name  of  the  company  to  Thomas  A.  Edison, 
Incorporated,  is  the  first  step  in  a  movement  to  combine  under 
one  head  all  of  the  companies  now  engaged  at  the  Edison  plant 
in  the  manufacture  and  sale  of  Edison  phonographs  and  mov¬ 
ing  pictures.  The  Edison  Business  Phonograph  Company  will 
be  absorbed  by  the  new  corporation  and  later  on  the  larger 
concern  will  also  take  in  the  Edison  Manufacturing  Company, 
which  makes  and  sell  moving  pictures  and  films,  and  the  Edison 
Phonograph  Works.  The  Edison  Portland  Cement  Company, 
the  Edison  Storage  Battery  Company  and  some  other  smaller 
companies  which  have  to  do  with  the  marketing  of  Mr.  Edison’s 
products  will  continue  as  they  now  are.  Mr.  Edison  does  not 
figure  as  a  stockholder  in  the  new  company,  Mrs.  Edison  hold¬ 
ing  the  control.  The  names  of  the  stockholders  are  Mina 
-M.  Edison,  Ernest  J.  Berggren,  Frank  L.  Dyer,  Carl  H.  Wilson, 
William  Pelser  and  Harry  F.  Miller,  the  last  name  being  that 
of  the  private  secretary  to  Mr.  Edison.  The  authorized  capital 
stock  of  the  new  concern  is  $2,000,000. 

New  England  Telephone  Company. — The  stock  of  the 
New  England  Telephone  Company  is  now  selling  almost  as 
high  as  that  of  the  American  Telephone  &  Telegraph  Com¬ 
pany,  This  advance  in  price  is  due,  it  is  said,  to  the  largely 
increased  earnings  for  the  year  1910.  It  is  understood  that  for 
this  period  the  gross  returns  were  between  ii  per  cent  and  12 
per  cent  larger  than  in  1909,  and  the  share  earnings  were 
somewhat  better  than  9  per  cent.  The  year  1911  will  be  one 
of  smaller  property  expansion  than  1910.  This  fact  will  make 
it  possible  to  go  through  the  year  without  recourse  to  the 
issuance  of  any  new  securities.  The  last  block  of  stock  sold 
by  this  company  was  in  March,  1909,  when  $3,562,400  was 
offered  to  the  shareholders.  The  new  $600,000  building  in 
Boston  was  provided  for  financially  long  ago  and  will  be  ready 
for  occupany  in  June. 

Northern  Ohio  Traction  &  Light  Company. — The  direc¬ 
tors  of  the  Northern  Ohio  Traction  &  Light  Company  have 
authorized  an  issue  of  $3,000,000  of  6  per  cent  cumulative  pre¬ 
ferred  stock,  $1,000,000  of  which  will  be  sold  and  has  already 
been  underwritten  by  W.  E.  Hutton  &  Company,  of  Cincinnati. 
A  meeting  of  the  stockholders  will  be  called  shortly  to  confirm 
the  action  of  the  directors.  The  proceeds  from  the  sale  of  this 
new  stock  will  be  used  to  build  a  new  power  house  a  few  miles 
north  of  Akron,  Ohio.  This  will  enable  the  company  to  close 
several  of  its  present  small  power  plants  and  largely  to  in¬ 
crease  the  electric  lighting  and  power  business  in  Akron.  The 
officials  of  the  company  believe  that  a  very  large  decrease  in 
operating  expenses  will  result.  The  company  is  now  earning 
about  ten  times  the  preferred-dividend  requirements. 

Commonwealth  Edison  Company. — The  stock  of  the  Com¬ 
monwealth  Edison  Company  of  Chicago  has  been  strong  on  the 
Chicago  Stock  Exchange  and  the  price  has  advanced  several 
points.  This  is  taken  to  mean  that  there  is  little  fear  that  the 
city  government  will  force  a  reduction  in  rates.  If  last  year’s 
ratio  of  increase  in  gross  sales  is  duplicated  this  year  the  earn¬ 
ings  will  exceed  $16,000,000.  and  if  the  operating  ratio  is 
the  same  as  in  1909,  namely,  62  per  cent,  the  net  will  be 
about  $6,000,000,  or  18  per  cent  on  the  outstanding  stock.  Last 
year’s  operating  ratio  was  65  per  cent,  but  this  was  attributed 
to  the  abnormal  cost  of  fuel.  The  council  committee  on  gas 
and  electric  light  will  begin  an  investigation  of  the  Edison 
Company  with  a  view  to  regulating  prices  as  soon  as  the  gas 
investigation  is  completed. 

Otis  Elevator  Company. — The  recent  advance  in  the  Oti.c 
Elevator  Company  stock,  which  has  carried  it  up  over  ten 
points  in  the  past  two  weeks,  is  accompanied  by  a  renewal  of 
the  talk  that  the  common  dividend  will  be  increased  at  the 
March  meeting  of  the  directors  to  the  basis  of  4  per  cent.  The 
earnings  of  the  company  seem  to  justify  such  an  increase. 
Since  the  sale  of  $3,500,000  of  debenture  bonds  last  year  the 
company’s  financial  condition  has  been  especially  satisfactory. 
The  earnings  for  the  year  1910  are  expected  to  show  much 
better  figures  than  those  for  1909,  although  the  official  report 
has  not  yet  been  made.  Up  to  the  last  two  months  of  the  year 
the  business  had  been  unusually  large,  but  in  November  and 
December  there  was  a  decided  falling  oflf. 

Tri-City  Railway  &  Light  Company. — President  J.  F. 
Porter,  of  the  Tri-City  Railway  &  Light  Company,  of  Daven¬ 
port,  la.,  reports  that  his  company  is  in  excellent  condition 
and  that  the  earnings  for  1910  will  show  a  considerable  im¬ 


provement  over  those  of  1909.  Both  the  traction  and  the 
power  business  recorded  large  improvement  and  the  physical 
cond  tion  of  the  company  compares  favorably  with  tha«-  of 
any  company  serving  a  similar  community.  During  the  past 
year  the  steam-generating  plants  of  the  company  have  been 
increased  by  the  addition  of  a  15,000-hp  Parsons  turbine.  The 
new  Sears  hydroelectric  plant  will  be  ready  for  service  Oct.  i, 
1911.  A  number  of  other  improvements  have  been  planned 
for  the  coming  year. 

Philadelphia  Rapid  Transit. — At  a  special  meeting  of  the 
stockholders  of  the  Philadelphia  Rapid  Transit  and  Union 
Traction  Companies  last  week  the  proposition  of  the  directors 
to  increase  the  indebtedness  of  the  companies  from  $5,000,000 
to  $15,000,000  was  approved  unanimously.  The  vote  was  over¬ 
whelming  in  both  companies.  This  carries  out  the  Stotesbury 
refinancing  plan.  The  stockholders  were  presented  at  the 
meeting  with  reports  from  the  expert  accountants,  which  showed 
that  the  income  from  operation  during  the  last  six  months  of 
1910  was :  Gross,  $10,279,031 ;  expenses,  $5,346,425 ;  total  oper¬ 
ating  profit,  $5,379,476;  fixed  charges,  $5,178,731,  leaving  a  net 
operating  profit  of  $200,745. 

Electric  Bond  &  Share  Company. — The  report  of  the  Elec¬ 
tric  Bond  &  Share  Company  for  the  year  1910  shows  surplus 
earnings,  after  paying  all  expenses  and  charges,  of  $354,597. 
This  is  a  decrease  of  $113,300  from  the  eleven  months  which 
ended  Dec.  31,  1909.  At  the  annual  meeting  of  the  company 
last  week  it  was  announced  that  in  addition  to  its  regular  busi¬ 
ness  of  buying  and  selling  issues  of  bonds  and  preferred  stock 
of  light,  gas  and  power  properties  for  its  own  account  a  depart¬ 
ment  had  been  established  for  the  buying  and  selling  of  such 
issues  on  a  strictly  commission  basis.  The  company  is  now  in 
a  position  to  furnish  quotations  and  execute  such  orders  as  its 
customers  may  desire. 

Northwestern  Pennsylvania  Traction  Deal. — It  is  given 
out  that  a  group  of  Cleveland  and  Eastern  capitalists  have 
closed  a  deal  for  the  acquisition  and  control  of  the  Meadville 
&  Conneaut  Lake  Traction  Company,  the  Meadville  Traction 
Company  and  the  People’s  Incandescent  Light  Company,  of 
Meadville,  Pa.,  and  Oakwood  Park,  a  forty-acre  amusement 
place  near  Meadville.  The  companies  will  be  merged  into  a 
corporation  called  the  Northwestern  Pennsylvania  Railways 
Company.  It  is  planned  to  extend  the  suburban  lines  and  to 
increase  the  equipment  and  capacity  of  the  lighting  plants. 

Northern  Indiana  Gas  &  Electric  Company. — Articles  of 
incorporation  for  the  Northern  Indiana  Gas  &  Electric  Com¬ 
pany,  with  a  capital  stock  of  $5,000,000,  have  been  filed  in  the 
various  counties  of  Indiana  in  which  the  corporation  will  do 
business.  The  new  company  is  a  merger  of  the  South  Shore 
Gas  &  Electric  Company,  of  Indiana  Harbor,  Indiana  Harbor 
&  East  Chicago  Electric  Company,  Plymouth  (Ind.)  Lighting 
Company  and  the  Whiting  (Ind.)  Electric  Light  Company. 
C.  H.  Geist,  of  Philadelphia,  is  president;  Samuel  T.  Bordine, 
vice-president,  and  Lewis  Lillie,  secretary. 

Union  Switch  &  Signal  Company. — The  1910  report  of  the 
Union  Switch  &  Signal  Company,  which  has  just  been  made 
public,  shows  gross  earnings  of  $6,259,093  as  compared  with 
$2,625,133  in  1909.  The  surplus  after  paying  all  charges  was 
$1,231,507  as  compared  with  $325,983.  This  is  equal  to  30.78 
per  cent  on  the  capital  stock  of  the  company.  The  business 
of  the  company  has  been  very  large  for  the  past  six  months 
and  the  plants  are  running  at  full  capacity  at  tne  present  time. 

Interborough  Brooklyn  Sales. — The  Public  Service  Com¬ 
mission  has  reported  that  the  number  of  tickets  sold  by  the 
Interborough  Rapid  Transit  Company  at  its  four  stations  in 
Brooklyn  in  1910  was  33,378,518.  This  compares  with  30,221,985 
in  the  previous  year  and  21,611,295  in  1908.  For  the  year  1910 
the  sales  in  Brooklyn  amounted  to  12.4  per  cent  of  the  total 
traffic  of  the  system. 
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UTICA  &  MOHAWK  VALLEY  RAILWAY  COMPANY. 

.  Gross.  Operating.  Net.  Fixed.  Net. 

Period.  Earnings,  Expenses,  Earnings,  Charges,  Surplus, 

Year,  1910  $315,266  $172,268  $142,999  $72,836  $70,103 

“  1909  295.517  173.528  121,989  73,723  48,266 

LAKE  SHORE  ELECTRIC  RAILWAY  SYSTEM. 


lanuary, 

fanuary. 


Year, 

Year, 


1911  $84,560  $35,212  $3,815 

1910  78,994  30,455  584 

CUYAHOGA  TELEPHONE  COMPANY. 

1910  $887,617  $520,566  $367,051  $250,153  $116,898 

1909  850,034  493.005  357,028  240,650  116,378 
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Construction  NeWs, 

EUFALA,  ALA. — The  Eufala  Gas,  Electric  Liftht  &  Power  Company 
has  engaged  W.  L.  Upton,  of  Birmingham,  Ala.,  consulting  engineer,  to 
prepare  plans  and  estimates  of  cost  for  the  construction  of  an  electric 

light  system.  It  is  proposed  to  erect  a  new  building  so  ft.  x  75  ft. 

DOUGLAS,  ARIZ. — The  transmission  line  being  erected  from  the  power 
plant  of  the  Copper  Queen  smelter,  at  Douglas,  Ariz.,  to  El  Tigre, 
Sonora,  Mex.,  sixty-five  miles  in  length,  will  soon  be  completed.  Elec¬ 
tricity  will  be  transmitted  at  45,000  volts  and  will  be  used  to  operate  the 
machinery  in  the  mines  and  ore  reduction  mills  of  El  Tigre  district. 
Power  will  also  be  supplied  for  industrial  plants  at  bronteras  Ysabel  and 

other  places.  The  Mexican  government  has  decided  that  the  electric  en¬ 

ergy  should  be  admitted  free  of  duty. 

ARKADELPHLV,  ARK.— The  local  electric-light  plant,  which  was 
owned  by  J.  W.  Wilson,  has  been  sold  by  his  executors  to  W.  P.  Wilson. 

IMBODEN,  ARK. — It  is  reported  that  the  local  electric-light  plant  has 
been  leased  to  J.  W.  Philpot,  who,  it  is  said,  will  make  many  improve¬ 
ments.  Mr.  Philpot  will  take  over  the  plant  at  once. 

AUBURN,  CAL. — A  project  is  on  foot  to  build  a  dam  at  the  junction 
of  the  Middle  Fork  and  North  Fork  of  the  American  River,  two  miles 
east  of  Auburn.  H.  C.  WTiitman,  who  is  reported  to  be  interested  in 
this  enterprise,  has  filed  an  appropriation  of  100,000  in.  of  water,  4-in. 
pressure,  flowing  in  the  American  River  in  El  Dorado  and  Placer  counties 
at  a  point  on  the  left  bank  where  the  Middle  Fork  and  North’  bork  of 
the  river  join,  from  which  place'  he  proposes  to  conduct  the  water  down 
the  left  bank,  a  distance  of  about  four  miles,  following  the  channel  of 
the  stream  to  a  point  about  100  ft.  above  the  channel,  where  the  water 
will  be  utilized  to  ge'  ?rate  electricity.  The  proposed  dam  will  be  about 
200  ft.  high. 

BISHOP,  CAL. — The  business  men  of  Bishop  have  organized  a  com¬ 
pany  for  the  purpose  of  constructing  an  electric  railway  from  Laws  to 
Bishop  and  to  develop  a  large  tract  of  orchard  land.  H.  N.  Beard  is 
general  manager. 

CALLAHAN,  CAL. — The  power  house  of  the  Scott  River  Dredging 
Company  was  destroyed  by  fire  recently,  causing  a  loss  of  about  $7,500. 
The  plant  supplied  electricity  for  lighting  the  town. 

FRESNO,  C.\L. — The  Board  of  Supervisors  has  adopted  a  resolution 
calling  for  bids  for  certain  franchises  along  the  proposed  route  of  the 
Fresno,  Hanford  &  Summit  Lake  Railroad  between  this  city  and  Kings- 
burg  and  Centerville,  applied  for  by  the  Fresno,  Hanford  &  Summit  Lake 
Interurban  Railway  Company. 

IMPERIAL,  CAL. — A  proposition  has  been  submitted  to  the  City  Coun- 
S1  by  C.  S.  Chestnut,  of  Redlands,  Cal.,  representing  capitalists  of  Red¬ 
lands  and  Los  Angeles,  to  construct  and  operate  an  electric  light  plant 
in  Imperial.  If  given  the  contract  for  street  lighting  the  company  agrees 
to  have  the  plant  in  operation  within  five  months. 

JACKSON,  CAL. — Notice  of  appropriation  of  110,000  in.  of  water  in 
the  streams  of  Amador  County  has  been  filed  by  Edward  Records.  The 
filings  comprise  25,000  in.  in  Panther  Creek,  25,000  in.  in  Mill  Creek, 
25,000  in.  in  Tiger  Creek,  25,000  in.  in  East  Tiger  Creek,  25,000  in.  in 
East  Panther  Creek  and  10,000  in.  in  Antelope  Creek.  The  water  is  to 
be  utilized  for  irrigation,  domestic,  municipal  and  agriculture  purposes 
and  also  for  generating  electricity  in  Amador,  Sacramento,  Calaveras  and 
San  Joaquin  counties. 

LOS  ANGELES,  CAL. — Bids  will  be  received  by  the  Board  of 
County  Supervisors  until  March  27  for  installing  a  vacuum  cleaning  and 
scrubbing  plant,  electric  lighting  fixtures  and  lamps  in  the  new  hall  of 
records,  Los  Angeles.  H.  J.  Lelande  is  clerk. 

LOS  ANGELES,  CAL. — Bids  will  be  received  by  the  Board  of  Super¬ 
visors  until  March  27  for  a  franchise  granting  the  right  to  erect  and 
maintain  transmission  lines  for  the  distribution  of  electricity  on  Central 
Avenue,  Sycamore  .Avenue  and  Lindon  Street  for  a  term  of  forty  years. 
H.  J.  Lelande  is  county  clerk. 

LOS  ANGELES,  CAL. — Mayor  Alexander  has  sent  a  message  t6  the 
City  Council  recommending  the  construction  of  a  municipal  electric  rail¬ 
road  between  the  central  part  of  the  city  and  the  harbor,  as  recom¬ 
mended  by  the  Harbor  Committee,  the  Harbor  Commission,  the  Board 
of  Utilities  and  City  Engineer  Homer  Hamlin.  It  is  proposed  to  use 
a  large  part  of  the  reserve  fund,  which  at  present  is  $550,000,  and  to 
begin  work  on  construction  of  the  proposed  railway  as  soon  as  the  right- 
of-way  can  be  secured. 

MERCED,  CAL. — The  power  house  of  the  Exchequer  Mining  &  Power 
Company,  located  in  the  Merced  River  Canyon,  was  recently  destroyed 
by  the  floods.  Plans  are  being  made  to  build  a  new  power  station,  which 
will  be  located  below  the  present  plant,  work  on  which  will  begin  as  soon 
as  possible.  Dr.  F.  S.  O’Brien  is  secretary  and  manager  of  the  com¬ 
pany. 

PALMS,  CAL. — A  petition  is  in  circulation  asking  the  Board  of  Super- 
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visors  to  call  a  special  election  to  vote  on  the  question  of  installing  a 
street  lighting  system  in  Palms. 

PORTOLA,  CAL. — It  is  reported  that  a  company  has  been  organized  to 
construct  and  operate  an  electric  light  plant  in  Portola,  work  on  which 
will  begin  as  soon  as  the  weather  will  permit.  C.  H.  Gardner  is  president 
and  D.  L.  Tyre  vice-president  and  general  manager.  Portola  has  not 
a  post  office. 

RIVERSIDE,  CAL. — The  Riverside  light  and  power  plant  of  the 
Southern  California  Edison  Company  has  been  sold  to  the  Southern 
California  Gas  Company.  The  new  owners,  it  is  said,  will  make  exten¬ 
sions  to  the  system.  The  price  paid  for  the  plant  is  said  to  be  $350,000. 

SAN  FR.ANCISCO,  C.\L. — It  is  reported  that  the  Great  Western  Power 
Company  has  practically  closed  negotiations  for  the  purchase  of  the  prop¬ 
erty  of  the  City  Electric  Company. 

S.ANTA  P.AUL.A,  CAL. — The  Ventura  County  Power  Company  is  re¬ 
ported  to  have  submitted  a  proposition  to  the  City  Council  offering  to 
sell  the  water-works  plant,  including  the  distributing  system,  to  the  city 
for  $104,230.  The  company  controls  various  electric,  gas  and  water-works 
plants  throughout  the  county,  and  furnishes  electricity  for  street  lighting 
and  other  purposes  in  Santa  Paula.  The  headquarters  of  the  company 
are  located  in  Oxnard. 

TURLOCK,  CAL. — The  La  Grange  W'ater  &  Power  Company,  of  La 
Grange,  Cal.,  it  is  said,  is  planning  to  install  an  electric  light  system  in 
Turlock.  A.  Scott,  of  La  Grange,  Cal.,  is  superintendent. 

WILLOWS,  CAL. — The  People’s  Power  Company,  recently  organized 
by  local  business  men,  is  planning  to  supply  electricity  in  this  county  and 
in  the  northern  part  of  Colusa  County.  In  the  country  sections  the  com¬ 
pany  will  supply  electricity  for  operating  pumps  for  irrigating  purposes 
exclusively.  The  company  will  install  electric  lighting  systems  in  Wil¬ 
lows  and  Orland.  Energy  for  operating  the  system  will  be  obtained  from 
the  Sacramento  Valley  Power  Compayn. 

FRUIT  A,  COL. — The  City  Council  is  reported  to  have  granted  the 
Grand  Junction  &  Grand  River  Electric  Railway  Company  a  franchise 
to  install  an  electric  light  system  in  Fruita. 

MONTEZUMA,  COL. — Announcement  has  been  made  that  arrange¬ 
ments  have  been  completed  by  the  Automatic  Transportation  Company, 
of  Buffalo,  N.  Y.,  for  the  construction  of  an  elevated  electric  railway 
from  Montezuma  to  Keystone,  work  on  which  will  begin  as  soon  as 
the  weather  will  permit.  The  proposed  railway  will  be  twelve  miles 
in  length  and  will  connect  with  the  Colorado  &  Southern  Railroad  at 
Keystone.  , 

MONTROSE,  COL. — Preparations  are  being  made  by  the  Uncom- 
pahgre  &  Gunnison  Valley  Railroad  Company  for  the  construction  of 
an  electric  railway  in  the  Uncompahgre  Valley,  with  Montrose,  Delta, 
Olathe  and  Cedaredge  as  the  principal  points.  It  is  expected  to  have 
twenty  miles  of  the  proposed  railway  completed  before  next  fall.  It 
is  proposed  to  provide  both  passenger  and  freight  service.  The  cost 
of  the  railway,  including  power  plant,  is  estimated  at  from  $500,000  to 
$1,000,000.  The  company  also  proposes  to  supply  electricity  for  lamps 
and  motors.  Work  will  begin  at  Cedaredge  and  extend  south.  G.  B. 
Townsend,  of  Denver,  Col.,  is  president  of  the  company  and  L.  N. 
Pepper,  of  ^lontrose,  is  vice-president. 

WASHINGTON,  D.  C. — Proposals  will  be  received  until  March  22  at 
the  office  of  the  superintendent  of  prisons.  Department  of  Justice,  Wash¬ 
ington,  D.  C.,  for  furnishing  material  and  installing  electric  light  and 
telephone  wiring,  conduit  work,  etc.,  in  the  administration  building,  in  ac¬ 
cordance  with  specifications,  copies  of  which  may  be  obtained  on  applica¬ 
tion  to  the  above  office.  R.  V.  Ladow  is  superintendent  of  prisons. 

WASHINGTON,  D.  C. — Sealed  bids  will  be  received  at  the  office  of 
the  Supervising  Architect,  Treasury  Department,  Washington,  D.  C.,  until 
March  27  for  supplying  and  installing  lighting  fixtures  in  the  United 
States  buildings  at  Appleton,  Wis. ;  Carrollton,  Mo.;  Hot  Springs,  Ark.; 
Oklahoma  City,  Okla. ;  Rochester,  Minn.,  and  Greenville,  Ill.,  in  accord¬ 
ance  with  drawings  and  specifications,  copies  of  which  may  be  obtained 
at  the  above  office.  James  Knox  Taylor  is  Supervising  Architect. 

WASHINGTON,  D.  C. — Sealed  proposals  will  be  received  at  the  office 
of  the  Supervising  Architect,  Treasury  Department,  Washington,  D.  C., 
until  March  30  for  supplying  and  installing  lighting  fixtures  in  the 
United  States  buildings  at  Delaware,  Ohio;  Greencastle,  Ind. ;  Haverhill, 
Mass.;  Jeffersonville,  Ind.;  Middletown,  N.  Y. ;  Pawtucket,  R.  I.;  Peru, 
Ind.,  and  Sewickley,  Pa.,  in  accordance  with  drawings  and  specifications, 
copies  of  which  may  be  obtained  at  the  above  office.  James  Knox  Taylor 
is  Supervising  Architect. 

MICANOPY,  FL.A. — The  installation  of  an  electric  light  plant  and 
water  works  system  in  Micanopy  is  reported  to  be  under  consideration. 

ATLANTA,  GA. — Application  has  been  made  for  a  charter  for  the 
Kimball  Mining  Company  by  F.  H.  Peck,  M.  S.  Baughn  and  J.  M.  Bishop. 
The  company  will  be  capitalized  £t  $25,000  and  proposes  to  engage  in  a 
lumber,  woodwork  and  ironwork  business  and  the  development  and  trans¬ 
mission  of  electricity. 
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ATLANTA,  GA. — The  contract  for  furnishing  light,  heat  and  power 
for  the  new  city  hall  has  been  awarded  to  the  Georgia  Railway  &  Electric 
Company.  The  cost  for  the  service  is  estimated  at  $3,700.  Electricity 
for  lighting  the  building  will  be  supplied  at  5  cents  per  kw-hour  and  for 
motors  at  3  cents  per  kw-hour.  The  cost  of  heating  the  building  is  esti¬ 
mated  at  $1,100.  The  committee,  it  is  said,  will  also  recommend  to  the 
General  Council  the  appropriation  of  $1,500  for  the  purchase  of  all  the 
old  machinery  now  in  the  building. 

CARTERS VILLE,  GA. — The  Blue  Ridge  Electric  Company  has  filed 
a  mortgage  in  favor  of  the  Knickerbocker  Trust  Company,  to  secure  a 
bond  issue  of  $1,370,000.  The  Blue  Ridge  Electric  Company  will  soon 
begin  work  on  development  of  its  water-power  on  the  Etowah  River. 

COLUMBUS,  GA. — The  Meritas  Mills  have  been  completed  and  will 
soon  be  put  in  operation.  The  plant  is  equipped  for  electrical  operation 
and  will  require  about  450  hp.  Alvin  Hunsicker,  manager  of  the  Stand¬ 
ard  Oilcloth  Company,  is  president  of  the  Meritas  Mills. 

MARIETTA,  GA. — It  is  reported  that  the  proposition  to  issue  $20,000  in 
electric  light  bonds  will  be  submitted  to  a  vote  at  an  election  to  be  held 
in  May. 

PELHAM,  GA. — The  City  Council  is  contemplating  submitting  the 
proposition  to  issue  $25,000  in  bonds,  the  proceeds  to  be  used  for  im¬ 
provements  to  the  municipal  electric  light  system,  to  a  vote  of  the  people. 

ILO,  IDAHO. — It  is  reported  that  Z.  A.  Johnson,  president  of  the 
Net  Perce  Water  &  Power  Company,  of  Net  Perce,  has  applied  to  the 
Council  for  a  twenty-year  franchise  to  supply  electricity  for  lamps  and 
motors  in  Ho. 


ORFINO,  IDAHO. — Arrangements  are  being  made  to  erect  a  telephone 
line  to  the  interior  country  to  tap  the  Red’s  prairie  section  and  extend 
as  far  as  Big  Island,  thirty  miles  from  Orfino. 


ORFINO,  IDAHO. — With  the  passage  of  the  Clearwater  dam  and  reser¬ 
voir  bill  in  the  State  Legislature  announcement  has  been  made  by  the 
representatives  of  the  Clearwater  Timber  Company  that  upward  of 
$1,000,000  will  be  expended  in  the  construction  of  a  large  sawmill  in 
Orfino,  a  large  power  plant  at  the  mouth  of  Whiskey  Creek  and  Orfino 
Creek,  three  miles  above  Orfino,  and  the  erection  of  auxiliary  plants  in 
close  proximity  to  the  large  tracts  of  white  timber  land  owned  by  the 
company.  J.  A.  Humbird,  of  Little  Falls,  Minn.;  T.  J.  Humbird,  of  Sand- 
point,  Idaho,  and  E.  H.  Brown,  of  Orfino,  Idaho,  are  interested  in  the 
company.  It  is  estimated  that  about  100,000  hp  can  be  developed.  The 
cost  of  the  dam  alone  is  estimated  at  from  $350,000  to  $400,000.  In 
addition  to  the  above  project  C.  A.  Reid,  of  Spokane,  Wash.,  with  Toronto 
associates,  is  contemplating  the  construction  of  a  large  dam  at  Bruce’s 
Eddy,  and  a  power  plant  below  the  dam,  at  a  cost  of  about  $500,000. 
.About  4000  hp  will  be  developed. 

ELGIN,  ILL. — Walter  Mills,  of  Chicago,  Ill.,  is  reported  to  have  pur¬ 
chased  the  property  of  the  Elgin  Merchants’  Lighting  Company,  of 
Elgin,  for  $37>Soo. 


MATTOON,  ILL. — The  Central  Illinois  Public  Service  Company  is 
planning  to  build  an  extension  between  Charleston  and  Paris,  a  distance 
of  thirty  miles,  during  the  present  year, 

MONMOUTH,  ILL. — The  Monmouth  Public  Service  Company  is  re¬ 
ported  to  have  purchased  the  property  of  the  Kirkwood  Electric  Company 
f  ‘  in  Kirkwood. 

SYCAMORE,  ILL. — The  Woodstock  &  Sycamore  Traction  Company  is 
I  .  contemplating  the  construction  of  an  extension  to  Marengo. 

I  ELKHART,  IND. — The  directors  of  the  Elkhart  Industrial  Association 

^  have  decided  to  take  steps  to  secure  an  ornamental  street-lighting  system 

1  on  Main  Street  from  Tyler  Avenue  to  Jefferson  Street. 

EVANSVILLE,  IND. — It  is  announced  that  the  Evansville  Gas  & 
Electric  Light  Company  will  erect  a  new  building  on  the  site  of  the 
recent  fire. 


FORT  WAYNE,  IND. — The  General  Electric  Company,  of  Fort  Wayne, 
Ind.,  is  preparing  to  make  extensive  improvements  to  the  power  plant  of 
its  factory  on  Holmes  Street.  Two  of  the  large  turbine  engines  will  be 
overhauled  and  repaired.  Electricity  for  operating  the  factory  will  be 
furnished  by  the  municipal  electric  plant  while  the  engines  are  out  of  com¬ 
mission. 


FORT  WAYNE,  IND. — The  Fort  Wayne  &  Northern  Indiana  Traction 
Company  has  applied  for  a  charter  for  the  purpose  of  taking  over  the 
property  of  the  Fort  Wayne  &  Wabash  Valley  Traction  Company.  The 
company  will  be  capitalized  at  $8,000,000.  The  officers  of  the  company 
are:  Henry  J.  Bowerfind,  president;  James  Haberley,  vice-president;  Ar¬ 
thur  Mohr,  secretary,  and  Henry  E.  Vordemark,  treasurer,  all  of  Fort 
Wayne,  Ind. 


GARRETT,  IND. — The  City  of  Garrett  has  instituted  legal  proceedings 
against  the  Toledo  &  Chicago  Interurban  Railway  Company  to  enforce  a 
contract  to  light  the  city  in  compliance  with  a  provision  of  the  franchise 
granted  the  company.  The  city  claims  the  agreement  has  not  been  kept 
and  is  making  an  attempt  to  recover  the  amount  it  has  expended  for 
street  lighting  because  of  failure  of  the  specific  performance  of  the 
contract. 

INDIAN.APOLIS,  IND. — The  Mars  Hill  Realty  Company  is  reported 
to  be  negotiating  with  electric  companies  for  the  installation  of  an 
electric-light  and  power  plant  for  a  new  industrial  city  adjacent  to  Indian¬ 
apolis.  John  N.  Carey  is  president. 


KENDALL  VILLE,  IND. — The  City  Council  is  reported  to  be  consider¬ 
ing  the  question  of  installing  an  ornamental  street-lighting  system. 

LADOGA,  IND. — H.  Kessler,  of  Ladoga,  Ind.,  and  associates  are  re¬ 
ported  to  be  interested  in  a  project  to  construct  an  electric  railway  from 
I^doga  to  Jamestown,  a  distance  of  ten  miles. 

LAPORTE,  IND. — The  Northern  Indiana  Gas  &  Electric  Company  has 
filed  articles  of  incorporation  in  various  counties  of  Indiana  in  which 
the  corporation  will  do  business.  The  new  company  is  a  consolidation  of 
the  South  Shore  Electric  Company,  the  Indiana  Harbor  &  East  Chicago 
Electric  Company,  Plymouth  Lighting  Company  and  the  Whiting  Electric 
Light  Company.  Clarence'll.  Geist,  of  Philadelphia,  Pa.,  is  president; 
Samuel  T.  Bodine,  vice-president,  and  Lewis  Lillie,  secretary. 

SULLIVAN,  IND. — The  Vandalia  Coal  Company  is  equipping  the  ma¬ 
chinery  in  its  coal  mines  for  electrical  operation.  Electricity  will  be 
used  for  haulage  and  hoisting  purposes  and  operating  mining  machinery. 

ADAIR,  lA. — Bids  will  be  received  at  the  office  of  the  Town  Oerk, 
Adair,  la.,  until  March  10  for  the  construction  of  the  water  and  light¬ 
ing  system  in  accordance  with  plans  and  specifications  prepared  by  the 
W.  K.  Palmer  Company,  consulting  engineers,  Dwight  Building,  Kansas 
City,  Mo.  The  work  will  include  construction  of  power  house  and 
steel  stack,  two  60-in.  x  i6-ft.  tubular  boilers  and  accessories,  one  50- 
kw,  high-speed  generating  unit,  one  25-kw  vertical  marine  engine  direct- 
connected  generating  unit,  switchboard,  heater,  feed  pumps  and  piping, 
tower  and  tank,  cast-iron  pipe  and  hydrants,  poles,  wire  and  tungsten 
lighting  system,  deep  well  and  pumping  equipment. 

ATLANTIC,  LA. — Arrangements  are  being  made  by  the  City  of 
Atlantic  for  improvements  to  the  municipal  electric  light  plant  and 
water-works  system,  bids  for  which  have  been  received.  The  equip¬ 
ment  required  will  include  one  250-kva  alternating-current  generator 
direct-connected  to  a  tandem  compound  Corliss  engine,  one  150-kva, 
high-speed  generating  unit,  one  loo-kva,  high-speed  generating  unit,  two 
72-in.  x  i8-ft.  tubular  boilers  and  settings,  switchboard,  piping  and  con¬ 
densing  equipment  and  improvements  in  the  electrical  distributing  sys¬ 
tem.  The  W.  K.  Palmer  Company,  Dwight  Building,  Kansas  City,  Mo., 
has  charge  of  the  engineering  work.  S.  W.  Straight  is  Mayor. 

DES  MOINES,  lA.— The  City  Council  has  adopted  a  resolution  ac¬ 
cepting  the  proposal  of  the  Des  Moines  City  Railway  Company  to  sell 
its  stock  to  the  city.  Owing  to  the  lack  of  legislative  power  it  is  im¬ 
possible  to  fix  a  date  to  submit  the  proposition  to  the  voters  for  their 
acceptance  or  disapproval. 

FERTILE,  I  A. — It  is  reported  that  Harry  J,  Folts  is  interested  in  a 
project  to  erect  an  electric  line  to  Forest  City. 

SHENANDOAH,  lA. — The  Shenadoah  Heat  &  Light  Company  is  re¬ 
ported  to  be  contemplating  the  construction  of  an  ice-manufacturing  plant, 
to  cost  about  $12,000. 

WEBSTER  CITY,  lA.— Bids  will  be  received  by  P.  M.  Banks,  city 
clerk,  until  March  21  for  construction  of  a  power  house,  58  ft  x  104  ft., 
one  story  high,  for  the  proposed  municipal  electric  light  and  power  plant. 

HOPKINSVILLE,  KY. — Preparations  are  being  made  by  the  Ken¬ 
tucky  &  Tennessee  Traction  for  the  construction  of  a  power  house  and 
substations  for  its  railway,  contracts  for  which  will  soon  be  awarded. 
Charles  Vanden  Burgh,  of  Hopkinsville,  Ky.,  is  general  manager. 

LAGR.ANGE,  KY. — The  City  Council  is  reported  to  have  granted  a  fran 
chise  to  J.  C.  Emmick,  of  Lewisport,  Ky.,  to  construct  and  operate  an 
electric  light  plant  in  Lagrange. 

GRETNA,  LA. — The  construction  of  an  electric  railway  from  Gretna 
to  Avondale,  a  distance  of  about  nine  miles,  is  reported  to  be  under 
consideration.  It  is  understood  that  the  power  house  will  be  located  in 
this  vicinity  and  it  is  proposed  to  supply  electricity  for  lamps  and 
motors.  It  is  understood  that  both  a  passenger  and  freight  service  will 
be  provided. 

BALTIMORE,  MD. — At  a  special  meeting  of  the  stockholders  of  the 
Consolidated  Gas,  Electric  Light  &  Power  Company  the  action  of  the 
board  of  directors  increasing  the  capital  stock  from  $6,300,034  to  $8,500,000 
was  ratified.  The  proceeds  will  be  used  to  retire  $700,000  in  preferred 
stock  and  the  remainder  for  extensions  and  improvements. 

FREDERICK,  MD. — The  Washington,  Fredericksburg  4  Gettysburg 
Railway  Company  has  filed  an  application  with  the  Maryland  Service  Com¬ 
mission  for  authority  to  construct  an  electric  railway  from  Brentwood, 
Md.,  via  Prince  George’s,  Montgomery,  Howard,  Frederick  and  Carroll 
Counties,  to  the  Pennsylvania  line  and  thence  to  Gettysburg.  The  com¬ 
pany  has  also  petitioned  the  commission  for  permission  to  issue  $100,000 
in  capital  stock,  and,  in  addition,  $35,000  in  bonds  and  $6,000  in  preferred 
capital  stock  for  each  mile  constructed. 

BOSTON,  MASS. — Plans  have  been  announced  for  carrying  out  a 
project  of  a  steamship  terminal  in  South  Boston.  Mass.,  involving  an 
expenditure  of  about  $20,000,000.  The  plans  call  for  the  erection  of 
eleven  warehouses  and  factory  buildings,  a  5000-hp  power  plant  and 
terminal  docks,  1500  ft.  in  length. 

LAWRENCE,  MASS. — Work  is  progressing  rapidly  on  the  construc¬ 
tion  of  the  new  Uswoco  mill  of  the  United  States  Worsted  Company,  at 
South  Lawrence.  The  building  will  be  310  ft.  long  and  68  ft.  wide 
and  six  stories  high.  The  plant  will  be  driven  by  electricity  and  will  re- 
<iuire  about  800  hp. 

BUCHANAN,  MICII. — The  Bainton  Electric  Steel  Company,  recently 
organized,  is  reported  to  be  preparing  plans  for  the  erection  of  a  plant. 

FLINT,  MICH. — The  State  Railroad  Commission  has  approved  of  the 
proposed  issue  of  $1,250,000  in  bonds  by  the  Economy  Power  Company, 
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the  proceeds  to  be  used  for  acquiring  the  Flint  and  Kalamazoo  power 
plants  and  the  development  of  the  Au  Sable  water-power  system. 

HARRISON,  MICH. — It  is  reported  that  the  proposition  to  issue  bonds 
for  the  construction  of  a  municipal  electric  liaht  and  water  works  plant 
will  be  submitted  to  a  vote  at  the  spring  elections. 

SAGINAW,  MICH. — The  Valley  Telephone  Company,  of  Saginaw, 
Mich.,  has  applied  to  the  State  Railroad  Commission  to  issue  $i<;o,ooo  in 
bonds,  the  proceeds  to  be  used  for  new  construction  work. 

ST.  CHARLES,  MICH. — Bids  will  be  received  by  the  Village  Board  of 
St.  Charles  until  March  g  for  machinery  and  equipment  for  an  electric 
light  plant  and  water-works  system.  Charles  Krause  is  president. 

BRAIN ERD,  MINN. — The  National  Light,  Heat  &  Power  Company 
will  supply  electricity  to  the  City  of  Brainerd  for  operating  the  municipal 
electric  light  plant  as  contracted  for  by  the  Toltz  Engineering  Company, 
of  St.  Paul,  Minn.,  for  a  term  of  ten  years.  The  company  was  incor¬ 
porated  in  Dakota,  and  Pierre  is  its  principal  place  of  business  in  that 
State.  The  main  office  in  Minnesota  is  St.  Paul. 

BRECKEN  RIDGE,  MINN. — Arrangements  are  being  made  by  the 
Wahpeton-Breckenridge  Street  Railway  Company  for  extending  its  rail¬ 
way  to  Hankinson  and  other  points  southwest  of  Wahpeton. 

CLINTON,  MINN. — At  a  mass  meeting  held  recently  the  citizens  de¬ 
cided  to  establish  an  electric  light  plant  in  Clinton,  either  by  granting  a 
franchise  to  private  parties  or  installing  a  municipal  electric  plant.  The 
former  plan  seemed  to  be  favored. 

ELY,  MINN. — The  White  Iron  Lake  Iron  &  Water  Power  Company 
is  planning  to  develop  the  water-power  at  White  Iron  Rapids.  It  is 
proposed  to  utilize  the  falls  at  the  output  of  White  Iron  Lake,  where 
it  is  estimated  that  25,000  hp  can  be  developed.  It  is  expected  that  the 
company  will  supply  electricity  to  the  mines  and  sawmills  in  this  vicin¬ 
ity. 

MINNEAPOLIS,  MINN. — A  report  has  been  made  to  the  Twentieth 
Avenue  North  Publicity  Club  that  nearly  all  the  merchants  from  Wash¬ 
ington  Avenue  to  Dupont  Avenue  are  in  favor  of  installing  an  orna¬ 
mental  lighting  system. 

MINNEAPOLIS,  MINN. — In  addition  to  other  improvements  contem¬ 
plated  by  the  Minneapolis  General  Electric  Company  during  1911,  the 
company  proposes  to  erect  a  transformer  station,  to  cost  $150,000,  for 
which  a  site  has  been  purchased  on  Sixth  Street  between  Third  and 
Fourtlt  Avenues. 

MINNEAPOLIS,  MINN. — We  are  informed  that  the  proceeds  of  the 
$300,000  in  bonds  recently  voted  by  the  city  will  be  used  for  extending 
the  municipal  water-works  system  and  light  plant,  which  supplies  water 
and  gas  to  the  city,  instead  of  the  construction  of  a  municipal  electric- 
light  plant  and  improvements  to  the  water  works,  as  published  in  our 
issue  of  Feb.  23.  There  is  now  pending  in  the  State  Legislature  a  bill  to 
authorize  the  City  of  Duluth  to  issue  $700,000  in  bonds  for  the  purpose 
of  purchasing  or  constructing  a  municipal  electric-light  plant.  C.  S. 
Palmer  is  city  clerk. 

ST.  PAUL,  MINN. — It  is  said  that  changes  in  the  electric-lighting 
system  in  the  State  Capitol  buildings  are  included  in  the  estimate  for  the 
annual  appropriations  submitted  to  the  Legislature  by  Governor  Eber- 
hardt. 

STARBUCK,  MINN. — At  the  annual  meeting  of  the  White  Bear 
Lake  Telephone  Company,  held  Feb.  25,  the  stockholders  voted  to 
increase  the  capital  stock  of  the  company  from  $8,000  to  $15,000.  The 
company  will  extend  its  lines  this  spring.  The  following  officers  were 
elected:  B.  M.  Tessem,  president;  G.  H.  Kjorstad,  secretary;  Carl  Lingen, 
treasurer,  and  A.  H.  Dreyer,  manager. 

KANS.AS  CITY,  MO. — Plans  are  being  prepared  by  Smith,  Rae  & 
Lovett,  of  Kansas  City,  Mo.,  for  the  construction  of  a  factory  building 
for  the  Forester-Nace  Box  Company,  to  be  erected  at  Twenty-fourth  and 
Penn  Streets,  Kansas  City,  for  the  manufacture  of  wooden  boxes.  The 
plant  will  be  equipped  for  electric  motor  drive. 

ST.  JOSEPH,  MO. — The  City  Council  is  considering  the  question  of 
establishing  a  municipal  electric  light  plant  in  St.  Joseph,  to  cost  about 
$350,000.  The  proposition  to  issue  bonds  for  the  proposed  plant  will  be 
submitted  to  a  vote  of  the  people.  D.  L.  Lawlor  is  city  engineer  and  W*. 
E.  Gorton  city  electrician. 

HELENA,  MONT. — The  Helena  Light  &  Railway  Company  has  de¬ 
cided  to  double-track  its  railway  to  the  Montana  State  Fair  grounds. 

BEATRICE,  NEB. — The  Commercial  Club  is  considering  a  proposi¬ 
tion  for  the  construction  of  an  electric  railway  from  .Adams  to  Diller, 
via  Beatrice,  forty-four  miles  in  length. 

CH.APPELI.,  NEB. — .At  an  election  held  Feb.  18  the  proposition  to 
issue  bonds  for  the  construction  of  an  electric  light  plant  and  water¬ 
works  system  was  carried. 

NEVAD.A  city,  NEV. — George  W.  Downey  is  reported  to  have  of¬ 
fered  to  give  to  the  city  the  water  rights  owned  by  him  on  the  South 
Yuba  River,  provided  the  city  will  build  a  municipal  electric  light 
plant. 

VERDI,  NEV. — The  Truckee  River  General  Electric  Company,  of 
Virginia  City,  Nev.,  has  commenced  work  on  the  construction  of  a  new 
power  plant  north  of  Verdi.  The  plant  will  supply  electricity  in  Wau- 
haska  and  to  mines,  smelters  and  mills  in  other  parts  of  the  State. 

PORTSMOUTH,  N.  H. — Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington,  D.  C.,  until  April  i,  for  fur¬ 


nishing  a  flue,  heaters,  meter,  valves,  piping,  etc.,  installing  this  with 
other  material  and  equipment  furnished  by  the  government  and  rearran^ 
ing  piping  and  equipment  now  in  place  at  the  navy  yard,  Portsmouth, 
N.  H.  Plans  and  specifications  may  be  obtained  on  application  to  the 
bureau  or  to  the  commandant  of  the  navy  yard  named.  R.  C.  Hollyday 
is  chief  of  bureau. 

C.ALDWELL,  N.  J. — Plans  are  being  made  by  the  Pine  Brook  Elec¬ 
tric  Railway  Company  for  the  construction  of  its  proposed  electric  rail¬ 
way,  which  will  extend  from  the  present  terminus  of  the  line  of  the  Pub¬ 
lic  Service  Corporation  of  New  Jersey  in  Caldwell  to  Denville,  a  dis¬ 
tance  of  twelve  miles,  where  it  will  connect  with  the  railway  of  the  Mor¬ 
ristown  Traction  Company.  The  company  has  decided  to  equip  the  rail¬ 
way  with  storage-battery  cars.  S.  William  Kerris,  of  Pine  Brook,  N.  J., 
is  interested  in  the  project. 

NEWTON,  N.  J. — The  contract  for  the  construction  of  the  new  power¬ 
house  for  the  Newton  Gas  &  Electric  Company  has  been  awarded  to 
O’Donnell  &  McManiman,  of  Newton,  N.  J.,  for  $15,000.  The  plant  will 
be  moved  from  Water  Street  to  a  site  on  Sparta  Avenue.  William  L. 
Keplinger  is  receiver. 

BROOKLYN,  N.  Y. — The  Board  of  Estimate  and  Apportionment  has 
granted  a  franchise  to  the  Nassau  Electric  Railroad  Company  to  con¬ 
struct  a  street  car  line  along  Georgia  Avenue,  Brooklyn,  between  Liberty 
and  Atlantic  Avenues,  and  to  connect  its  lines  in  Atlantic  and  Flatbush 
.Avenues  by  a  loop  line  through  Flatbush,  Fourth  and  Atlantic  Avenues. 

BUFF.ALO,  N.  Y. — Plans  are  being  prepared  by  Miller  &  North,  archi¬ 
tects,  1003  Mutual  Life  Building,  Buffalo,  N.  Y.,  for  the  construction  of 
a  power  plant  in  connection  with  the  new  Technical  High  School  and  a 
grammar  school  adjoining,  at  Bennett  Park,  Eagle  and  Clinton  Streets. 

BUFFALO,  N.  Y.— It  is  reported  that  the  equipment  for  the  new  water¬ 
works  pumping  station  at  the  foot  of  Porter  Avenue,  Buffalo,  N,  Y.,  will 
include  five  30,000,000-gal.  triple  expansion  pumps,  eight  750-hp  water- 
tube  boilers  and  steam  mains,  with  feed  pumps,  coal  and  ash-handling 
machinery  and  an  electric  overhead  crane.  It  is  understood  that  con¬ 
tracts  have  not  yet  been  placed  for  the  machinery. 

GLOVERSVILLE,  N.  Y.— Sealed  proposals  will  be  received  by  the 
t'i-ty  of  Gloversville,  N.  Y.,  until  March  21  for  furnishing  acd  main¬ 
taining  electric  street  arc  lamps  for  a  period  of  five  and  ten  y-ars,  be¬ 
ginning  March  i,  1912.  Not  less  than  132  arc  lamps  will  be  required 
and  also  194  incandescent  electric  lamps  or  more  will  be  required.  For 
further  information  address  Morrell  Vrooman,  city  engineer,  Gloversville. 
N.  Y. 

NEW  YORK,  N.  Y. — Specifications  have  been  issued  by  the  Third 
Avenue  Railroad  Company  for  one  1500-kw  rotary  converter  and  three 
5So-kw  transformers. 

NEW  YORK,  N.  Y. — The  Board  of  Estimate  and  Apportionment  has 
approved  the  application  of  the  Union  Railway  Company  for  a  franchise 
for  a  street  surface  railway  extension  in  Manhattan  and  the  Bronx.  The 
proposed  extension  is  to  run  from  Madison  Avenue  and  East  136th  Street, 
at  the  westerly  approach  to  the  Madison  Avenue  bridge,  along  and  over 
the  bridge  and  its  approaches  to  138th  and  Exterior  Streets  in  the  Bronx, 
connecting  there  with  the  existing  tracks  of  the  company. 

NEW  YORK,  N.  Y.— Work  has  commenced  on  equipping  the  Harlem 
River  branch  of  the  New  York,  New  Haven  &  Hartford  Railroad,  from 
New  Rochelle  along  the  shore  of  Long  Island  Sound  to  the  Harlem 
River,  for  electrical  operation,  extending  over  six  tracks.  This  will 
add  about  150  miles  of  electrically  equipped  trackage  to  the  present 
system.  The  Ely  Construction  Company  has  the  contract.  Electricity 
for  operating  the  railroad  will  be  supplied  by  the  power  house  at  Cos 
Cob,  Conn. 

NORTH  TON.AWANDA,  N.  Y. — The  Niagara  Radiator  &  Boiler  Works 
are  reported  to  have  awarded  contracts  for  extensive  additions  to  their 
plant  at  Olive  Street,  Ninth  Avenue  and  the  Erie  Railroad,  which  will 
double  the  output  of  the  plant.  Eight  new  buildings  will  be  erected  at  a 
cost  of  about  $100,000;  an  additional  cupola  and  new  blowers  will  be  in¬ 
stalled;  several  thousand  feet  of  electric  overhead  track  will  be  erected 
with  necessary  carriers  and  cranes.  Grinding  and  polishing  machinery 
will  be  provided  later  on. 

POUGHKEEPSIE,  N.  Y. — Sealed  proposals  will  be  received  by  the 
State  Commission  in  Lunacy,  Capitol,  Albany,  N.  Y.,  until  March  15  for 
an  electric  generating  plant  and  for  feeders  and  transformers,  series 
outside  lighting  system,  motors  and  power-house  lighting  at  the  Hudson 
River  State  Hospital,  Poughkeepsie,  N.  Y.  Drawings  and  specifications 
may  be  seen  and  blank  forms  of  proposals  obtained  at  the  Hudson  River 
State  Hospital.  Poughkeepsie,  and  at  the  office  of  Franklin  B.  Ware,  state 
architect,  Albany,  N.  Y.,  where  plans  and  specifications  can  be  obtained. 
T.  E.  McGarr  is  secretary  of  the  State  Commission  in  Lunacy. 

SYRACUSE,  N.  Y. — Plans  have  been  prepared  by  the  Beebe  electric 
railway  system  for  extensive  improvements  on  the  Buffalo,  Lockport  81 
Rochester  Railway,  recently  acquired  by  the  company,  work  on  which 
will  begin  at  once.  Among  the  improvements  are  included  the  double¬ 
tracking  of  a  five-mile  section  of  the  road  on  its  extreme  eastern  end, 
and  the  installation  of  an  additional  stationary  transformer  of  600  hp  in 
the  Brockport  substation  to  transform  current  from  the  high-tension 
line  for  use  for  operating  the  railway. 

MOUNT  AIRY,  N.  C. — Arrangements  are  being  made  to  supply  elec¬ 
tricity  from  the  municipal  electric  plant  to  operate  the  Mount  Airy  Cut¬ 
ting  Company’s  plant,  which  is  located  near  the  corporate  limits  of  the 
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town  It  is  expected  to  begin  the  service  about  April  i.  About  loo  hp 
will  be  required  to  commence  with.  I.  W.  Barber  is  superintendent. 

.•\KRON,  OHIO. — A  meeting  of  the  stockholders  of  the  Northern  Ohio 
Traction  &  Light  Company  will  soon  be  called  to  vote  on  the  proposition 
to  issue  $3,000,000  in  capital  stock,  of  which  $1,000,000  is  reported  to 
have  already  been  sold  subject  to  the  approval  of  the  stockholders.  The 
proceeds  will  be  used  for  the  construction  of  a  new  power  house  to  be 
erected  a  few  miles  north  of  Akron.  When  completed  several  small  power 
plants  now  operated  by  the  company  will  be  closed  down. 

BARBERTOWN,  OHIO. — The  contract  for  installing  a  new  switchboard 
for  the  new  plant  of  the  Barberton  Light  &  Power  Company  has  been 
awarded  to  the  Youngstown  Armature  &  Construction  Company,  of 
Youngstown,  Ohio. 

DAYTON,  OHIO. — It  is  reported  that  the  Oakwood  Street  Railway 
Company  and  the  Troy  Electric  Railway  are  contemplating  building  a 
joint  power  plant  near  Dayton,  and  that  the  present  power  house  will  be 
used  as  a  car  barn. 

DAYTON,  OHIO. — The  Dayton  &  Troy  Electric  Railway  Company  is 
reported  to  be  contemplating  the  reconstruction  of  its  power  plant  at 
Tippecanoe  City  and  building  a  new  substation  near  Dayton  and  another 
at  Piqua,  Ohio,  in  the  near  future. 

LANCASTER,  OHIO. — Preliminary  arrangements  are  being  made  for 
the  construction  of  an  electric  railway  from  Lancaster  to  Buckeye 
Lake,  a  distance  of  twenty  miles.  John  H.  Littrell,  of  Lancaster,  Ohio, 
is  interested  in  the  project. 

MARIETTA,  OHIO.— The  capital  stock  of  the  Athens  Heat,  Light  & 
Power  Company  has  been  increased  from  $25,000  to  $50,000. 

TOLEDO,  OHIO. — Plans  are  being  prepared  by  the  Dayton  &  Western 
Railroad  Company  for  improvements  to  its  property  and  additions  to  its 
power  facilities,  which  will  involve  an  expenditure  of  about  $75,000.  This 
company  is  controlled  by  the  Toledo  Railways  &  Light  Company. 

TOLEDO.  OHIO. — Plans  have  been  completed  by  the  Toledo,  Port 
Clinton  &  Lakeside  Railway  Company  for  the  extension  of  its  railway  from 
the  present  terminus  at  Marblehead  to  the  sandbar  on  the  south  side  of 
the  peninsula,  where  a  dock  and  waiting  station  will  be  built  for  the 
accommodation  of  boats  between  Marblehead,  Cedar  Point  and  Sandusky. 

WARREN,  OHIO. — The  equipment  to  be  installed  in  the  addition  being 
erected  to  the  plant  of  the  General  Eire  Extinguisher  Company,  of  Provi¬ 
dence,  R.  L,  in  Warren,  Ohio,  will  include  ten  new  pipe-threading  ma¬ 
chines,  two  cutting-off  machines,  a  60-ft.  electric  traveling  crane,  a  5-ton 
crane  with  a  25-ft.  lift,  and  about  thirty  individual  motors  for  driving  the 
pipe  machines. 

YOUNGSTOWN,  OHIO. — Plans  are  being  considered  by  the  Maho¬ 
ning  &  Shenango  V’alley  Railroad  &  Light  Company  for  extensive  im¬ 
provements  to  its  system,  which  will  involve  an  expenditure  of  about 
$500,000,  and  include  improvements  over  the  entire  system  from 
Leavittsburg  to  Newcastle,  including  Youngstown,  and  double-tracking 
some  of  the  existing  lines. 

QUINTON,  OKLA. — The  question  of  installing  a  municipal  electric 
light  plant  and  water  works  in  Quinton  is  reported  to  be  under  con¬ 
sideration. 

TULSA,  OKLA. — The  City  Council  has  granted  a  franchise  to  Charles 
Page  to  construct  an  electric  railway  from  Tulsa  to  a  large  amusement 
park  to  be  built  by  him. 

ALBANY,  ORE. — G.  E.  Fosbroke,  of  St.  Paul,  Minn.,  and  Mr. 
Valerius,  of  Albany,  Ore.,  are  reported  to  be  interested  in  a  project 
for  opening  coal  deposits  and  timber  lands  eighteen  miles  east  of 
Sutherlin,  including  the  construction  of  an  electric  railway  extending 
down  the  valley  to  Albany. 

OREGON  CITY,  ORE. — The  Mount  Hood  Railway  &  Power  Company 
has  applied  to  the  City  Council  for  a  franchise  to  erect  transmission  lines 
and  install  conduits  for  the  transmission  of  electricity  for  lamps,  heat 
and  motors  in  Oregon  City. 

REDMOND,  ORE. — The  Crook  County  Water,  Light  &  Power  Com¬ 
pany  is  reiKirted  to  be  preparing  plans  for  the  development  of  a  water¬ 
power  at  Cline  Falls,  on  the  Deschutes  River,  five  miles  west  of  Red¬ 
mond.  Transmission  lines  will  be  extended  from  the  plant  to  this  city 
and  to  Prineville,  twenty  miles  distant,  to  supply  electricity  for  lamps 
and  motors. 

CONN  ELLS  VILLE,  P.\. — Sealed  proposals  will  be  received  at  the 
office  of  the  Supervising  Architect,  Treasury  Department,  Washington, 
D.  C.,  until  April  10,  for  construction,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring,  of  the  United  States 
post  office  at  Connellsville,  Pa.,  in  accordance  with  plans  and  specifica¬ 
tions,  copies  of  which  may  be  obtained  from  the  above  office  or  from  the 
custodian  of  site  at  Connellsville,  Pa.  James  Knox  Taylor  is  Supervising 
Architect. 

CORRY,  PA. — The  Corry  City  Electric  Light  Company  has  been  reor¬ 
ganized  and  proposes  to  change  its  entire  system  from  single-phase,  133 
cycles  to  three-phase,  60  cycles.  Contracts  have  been  placed  for  part  of 
the  equipment.  It  is  expected  to  have  the  improvements  completed  by 
May  I,  when  a  twenty-four-hour  service  will  be  established.  B.  E.  Waltz 
is  secretary  and  treasurer. 

McKeesport,  P\. — The  Highland  Grove  Traction  Company  has  been 
granted  a  franchise  by  the  Commissioners  of  the  North  Versailles  Town 
ship,  which  will  enable  the  company  to  extend  its  railway  from  its  pres¬ 


ent  terminus  in  North  McKeesport  to  the  Turtle  Creek  Valley  and  to 
lilast  Pittsburgh.  The  railway  will  eventualU-  be  extended  to  Wilmerding. 

PITTSBURGH,  PA. — The  West  Penn  Railway  Company  is  reported 
lo  have  taken  steps  for  financing  two  extensions,  one  of  which  will  ex¬ 
tend  from  Masontown  up  along  the  Monongahela  River  and  parallel  to 
it  to  Point  Marion,  a  distance  of  twelve  miles.  The  other  will  extend 
from  Fairchance  to  Point  Marion,  where  it  will  connect  with  the  first 
named  extension. 

POTTSTOWN,  PA. — It  is  reported  that  negotiations  have  been  com¬ 
pleted  whereby  the  Pottstown  &  Reading  Street  Railway  Company  wilt 
take  over  the  electric  railway  connecting  Spring  City  and  Phoenixville, 
which  is  operated  by  the  Montgomery  &  Chester  Electric  Company.  The 
link  from  Spring  City  to  Pottstown  will  be  built  this  spring  and  wilt 
connect  with  the  Pottstown  &  Reading  Company’s  line  at  Sanatogo. 

RE.^DING,  P.\. — The  capital  stock  of  the  Reading  Transit  Company  has 
been  increased  from  $500,000  to  $5,000,000. 

STRASBURG,  PA. — The  Strasburg  Electric  Light,  Heat  &  Power  Com¬ 
pany  has  filed  an  amendment  to  its  charter  increasing  its  capital  stock 
from  $30,000  to  $85,000. 

TACONY,  PA. — Contracts  have  been  placed  by  the  Frankford,  Tacony 
&  Holmesburg  Street  Railway  for  two  Murray  boilers  for  its  power 
house  in  Tacony. 

WASHINGTON.  P.A. — The  Borough  Council  has  awarded  the  contract 
for  lighting  the  borough  to  the  Washington  Electric  Light  &  Power  Com¬ 
pany,  of  Washington,  Pa.  The  Council  has  not  yet  decided  whether  to 
accept  the  five  or  ten-year  contract.  John  Griffith  is  borough  clerk. 

WOODLAWN,  PA. — The  Woodlawn  &  Southern  Street  Railway  Com¬ 
pany,  of  Woodlawn,  Pa.,  will  apply  for  a  charter  for  the  purpose  of  build¬ 
ing  an  electric  railway.  The  proposed  railway  will  be  seven  and  one-half 
miles  in  length  and  will  connect  Woodlawn,  Aliquippa,  Hopewell  and 
South  Heights.  The  incorporators  are:  Alexander  B.  Sheppard,  John  L. 
Moore,  Ralph  E.  Reymer,  John  W.  Adams  and  Walter  L.  Copeland. 

PEACE  DALE,  R.  I. — The  Peace  Dale  Manufacturing  Company  has 
applied  to  the  General  Assembly  asking  for  an  amendment  to  its  char¬ 
ter  permitting  the  company  to  increase  its  capital  stock  to  $2,000,000 
and  for  permission  to  engage  in  the  lighting  business. 

WICKFORD,  R.  I. — The  controlling  interest  of  the  Sea  View  Railroad 
Company,  which  operates  an  electric  railway  between  East  Greenwich  and 
Wakefield,  by  the  way  of  Wickford  and  Narragansett  Pier,  has  been  pur¬ 
chased  by  a  number  of  Providence  men,  headed  by  D.  F.  Sherman,  presi¬ 
dent  of  the  Providence  &  Danielson  Railway  Company.  The  general 
offices  of  the  company  will  be  moved  from  Bridgeport,  Conn.,  to  Provi¬ 
dence,  R.  1. 

WELLFORD,  S.  C.— Arrangements  are  being  made  by  the  Enoree 
Power  Company  for  furnishing  electricity  to  the  town  of  Fountain  Inn, 
S.  C.,  for  street  and  commercial  lighting.  The  street-lighting  system 
will  consist  of  twenty-five  arc  lamps.  J.  E.  Groce,  of  Wellford,  S.  C.,  is 
vice-president. 

ESMOND,  S.  D. — Howell  Thompson,  of  Carthage,  S.  D.,  is  reported 
to  have  secured  the  contract  for  the  installation  of  the  electric  equipment 
at  the  electric  light  plant. 

McLaughlin,  S.  D. — The  question  of  establishing  an  electric  light 
plant  in  McLaughlin  is  reported  to  be  under  consideration. 

RAPID  CITY,  S.  D. — Contracts  have  been  awarded  by  the  Dakota 
Power  Company  for  equipment  for  its  power  plant  at  Big  Bend,  on  Rapid 
Creek,  to  the  Westinghouse  Electric  &  Manufacturing  Company,  of  Pitts¬ 
burgh,  Pa.  The  contract  includes  three  3800-hp  water-wheels. 

JACKSON,  TENN. — The  Mayor  and  Board  of  Aldermen  have  adopted 
the  recommend.ntion  of  the  committee  on  street  lighting  to  install  a  new 
electric  light  plant.  The  number  of  street  lamps  will  be  increased  from 
80,  which  are  in  use  at  present,  to  150.  It  is  proposed  to  issue  $20,000  in 
bonds  to  pay  for  the  plant,  which  will  be  operated  in  connection  with  the 
water-works  system. 

LYNNVILLE,  TENN. — The  Lynnville  Mill  &  Elevator  Company,  which 
recently  purchased  the  mill  of  the  Evans-Kerr  Milling  Company,  is  re¬ 
building  the  plant.  It  is  understood  that  the  new  company  proposes  to 
install  an  electric  light  system  in  Lynnville. 

MANCHESTER,  TENN. — The  City  of  Manchester  is  reported  to  have 
been  authorized  by  the  State  Legislature  to  issue  bonds  to  the  amount 
of  $25,000,  the  proceeds  to  be  used  to  install  an  electric  light  plant  and 
water  works  system. 

MEMPHIS,  TENN. — The  Memphis  &  Rugby  Railway  Company  has 
applied  for  a  charter  in  Tennessee  to  build  an  electric  railway  between 
Chelsea  Avenue,  Memphis,  and  the  new  suburb,  Rugby.  The  capital  stock 
of  the  company  is  placed  at  $50,000.  The  incorporators  are:  E.  H.  Coap- 
man,  vice-president  and  general  manager  of  the  Southern  Railway,  Wash¬ 
ington,  D.  C. :  Charles  T.  Doerr,  of  Birmingham,  Ala.;  Henry  Wetter, 
Luke  Seawell,  of  Charlotte,  N.  C. ;  James  H.  Malone  and  W.  J.  Francis. 

NASHV’ILLE,  TENN. — Plans  are  being  considered  for  the  con¬ 
struction  of  an  interurban  electric  railway  connecting  Nashville  with 
the  Hermitage.  A  proposition  has  been  submitted  to  the  Nashville 
Railway  &  Light  Company  providing  for  the  extension  of  its  Fairfield 
car  line  from  its  present  terminus  at  Greenwood  Lake  to  the  Hermitage. 
The  cost  of  the  proposed  extension  is  estimated  at  about  $250,000. 

PARKSVHLLE,  TENN. — The  capital  stock  of  the  Eastern  Tennessee 
Power  Company  has  been  increased  from  $3,750,000  to  $4,000,000.  The 
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company  is  building  a  hydroelectric  power  plant  on  the  Ocoee  River  and 
will  supply  electricity  in  Chattanooga,  forty  miles  distant,  and  other 
cities.  It  is  expected  to  have  the  plant  completed  within  eight  months 
Contracts  are  already  being  made  by  the  company  for  electrical  service. 
Machinery  for  the  plant  has  already  been  purchased. 

DALLAS,  TEX. — Plans  are  being  made  by  the  Texas  Traction  Com¬ 
pany,  operating  an  interurban  railway  from  Dallas  to  Denison,  for  the 
construction  of  an  extension  from  Waxahatchie,  which  later  will  be 
extended  to  Hillsboro  and  eventually  to  Waco, 

JOURDANTON,  TEX. — Plans  are  being  considered  by  the  Bonita 
Valley  Rapid  Transit  Railway  Company  for  the  construction  of  an 
electric  railway  between  Jourdanton  and  Pleasonton,  Tex.,  for  which 
most  of  the  right-of-way  has  been  procured.  C.  S.  Young  and  H.  B. 
Haley  are  interested  in  the  project. 

LOCKHART,  TEX. — A  new  ice  manufacturing  plant  is  being  installed 
in  Lockhart  by  the  Lockhart  Water  Works  &  Power  Company.  It  is  un¬ 
derstood  that  motors  and  other  equipment  will  be  required. 

PLAIN  CITY,  UTAH. — The  citizens  of  Plain  City  are  considering  the 
question  of  erecting  a  telephone  line,  to  be  owned  by  the  residents  of 
Plain  City,  to  connect  with  the  system  of  the  Independent  Telephone 
Company,  at  Ogden. 

SALT  LAKE  CITY,  UTAH. — A  bill  has  been  introduced  in  the  Legis¬ 
lature  providing  for  an  appropriation  of  $40,000  for  the  construction  of 
an  electric  light  and  power  plant  in  Logan  Canyon  to  supply  electricity  for 
lamps  and  motors  for  the  Agriculture  College,  including  the  experiment 
station,  the  Industrial  School,  the  school  for  deaf  and  blind,  the  Uni¬ 
versity  of  Utah,  also  the  State  Normal  School  and  state  prison.  The 
bill  gives  the  board  of  trustees  of  the  Agriculture  College  authority  to 
select  the  site  and  to  prepare  plans  for  the  plant;  also  authority  to  enter 
into  contract  with  individuals  and  with  private  or  municipal  corporations 
for  the  sale  of  electricity  needed  by  the  State  institutions  mentioned. 

D.ARBYVILLE,  VA. — The  Darby  Coal  Mining  Company,  recently  incor¬ 
porated,  is  reported  to  be  preparing  plans  for  the  development  of  coal 
lands.  It  is  proposed  to  develop  1300  acres  with  a  daily  output  of  600 
tons.  The  machinery  to  be  installed  will  include  direct-current  electric 
generators  and  motors  for  haulage  and  pump  for  washer  and  machine 
shops.  R.  E.  Hill,  of  Darbyville,  is  engineer  in  charge.  James  R.  Mc¬ 
Dowell  is  president.  The  main  office  of  the  company  is  in  Knoxville, 
Tenn. 

RICHMOND,  V.\. — The"  Common  Council  has  adopted  the  annual  ap¬ 
propriation  ordinance,  which  provides  $9,000  for  the  extension  of  the 
Broad  Street  lighting  system. 

IITLLYARD,  WASH. — The  Panhandle  Electric  Company  has  applied 
to  the  City  Council  for  a  franchise  to  supply  electricity  in  Hillyard  for  a 
term  of  fifty  years.  If  granted  a  franchise  the  company  promises  to 
supply  electrical  service  within  six  or  eight  months. 

OAKESDALE,  WASH. — Steps  have  been  taken  by  the  Oakesdale  Com¬ 
mercial  Club  toward  the  organization  of  a  telephone  company  to  furnish 
a  telephone  service  in  Oakesdale  and  surrounding  country.  The  proposed 
company  is  planning  to  connect  with  the  Farmers’  Exchange  in  Oakesdale 
to  establish  connections  with  Rosalia  and  Thornton. 

RIVERSIDE,  WASH. — Arrangements  are  being  made  by  the  Okanogan 
Telephone  &  Telegraph  Company  for  the  erection  of  a  telephone  line  from 
Riverside  north  through  Tonasket  and  to  Oroville. 

SEATTLE,  WASH. — The  City  Council,  it  is  said,  will  appropriate 
$13,000  for  the  installation  of  electric  lamps  on  streets  in  Georgetown, 
South  Seattle  and  Ballard. 

SEATTLE,  WASH. — The  City  Council  has  passed  an  ordinance  pro 
viding  for  the  installation  of  cluster  lamps  and  water  system  on  a  por 
tion  of  Third  .Avenue,  according  to  plans  on  file  at  the  office  of  the  De¬ 
partment  of  Public  Works. 

TACOMA,  WASH. — The  Sterling  Telephone  Company,  it  is  reported, 
has  applied  to  the  Pierce  County  Commissioners  for  a  franchise  to  erect 
telephone  lines  in  the  southern  and  western  portions  of  Pierce  County. 
C.  N,  Judges,  of  Puyallup,  Wash.,  is  president  of  the  company. 

TACOMA,  WASH.— Arrangements  arc  being  made  by  the  Carstens 
Packing  Company  for  improvements  to  its  plant,  which  will  involve  an 
expenditure  of  about  $50,000,  of  which  $30,000  will  be  utilized  for  the 
installation  of  an  electric  light  and  power  plant.  Contracts  for  machinery 
have  already  been  placed. 

T.ACOMA,  W.A.SII. — The  contract  for  completing  the  Nisqually  power 
plant  was  awarded  Feb.  23  to  Hans  Pederson,  of  Seattle,  Wash.,  for 
$1,074,918.  The  generating  equipment  includes  four  8ooo-hp  Francis  type, 
single  discharge  turbines  each  direct-connected  to  a  5ooo-kva,  66oo-volt, 
60-cycle,  three-phase  generator,  and  two  375-hp  impulse  wheels  direct- 
connected  to  a  200-kw  exciter  manufactured  by  the  Allis-Chalmers  Com¬ 
pany,  of  Milwaukee,  Wis. ;  eighteen  1500-kw,  66oo-volt-55,ooo-volt,  single¬ 
phase  transformers  to  be  furnished  by  the  Fort  Wayne  Electric  Works, 
Fort  Wayne,  Ind.  The  balance  of  the  electrical  equipment  is  to  be  sup¬ 
plied  by  the  Westinghouse  Electric  &  Manufacturing  Company,  of  Pitts¬ 
burgh,  Pa.  Hamilton  F.  Gronen  is  chief  engineer  of  the  Nisqually  power 
plant. 

WHITE  BLUFFS,  W.ASH. — It  is  reported  that  the  installation  of  an 
electric  light  and  power  system  in  White  Bluffs  is  under  consideration. 

MIDDLEBOURNE,  W.  VA.— The  Middle  Island  Railway  Company 
has  awarded  the  contract  for  construction  of  the  first  fourteen  miles 
of  its  proposed  sixty-mile  electric  railway  to  connect  Sisterville,  Kidwell, 
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Middlebourne,  Shirley  and  Clarksburg  to  Shumway  &  Dean,  of  Pittsburgh, 
Pa.  John  F.  Shore,  of  Middlebourne,  Ky.,  is  secretary. 

WHEELING,  W.  VA. — Work  will  soon  begin  on  the  construction  of 
the  new  power  plant  to  be  erected  by  the  Consumers’  Electrical  Company 
at  Forty-second  and  Water  Streets.  Sargent  &  Lundy,  engineers,  of 
Chicago,  Ill.,  have  the  contract  for  construction  of  the  power  house.  It 
is  said  that  contracts  have  been  placed  for  six  500-hp  Babcock  &  Wilcox 
boilers,  to  be  equipped  with  Murphy  stokers;  steam  turbines  are  to  be 
supplied  by  the  General  Electric  Company,  Contracts  will  soon  be  placed 
for  wells  and  intake  pipes. 

AM  BERG,  WIS. — Plans  are  being  made  to  organize  a  company  to  de¬ 
velop  the  water-power  at  Davis  Falls  on  Pike  River.  The  capital  stock 
of  the  company  will  be  placed  at  $100,000.  S.  Duquaine,  of  Green  Bay, 
Wis.;  H.  S.  Duquaine,  of  Crivitz,  Wis.,  and  H.  I.  Norton,  of  Marinette, 
Wis.,  are  interested  in  the  project. 

B.\R.-\BOO,  WIS. — It  is  reported  that  the  property  of  the  Baraboo 
Lighting  Company,  which  has  been  in  the  hands  of  a  receiver  for  the 
past  three  years,  will  be  sold  at  public  auction  in  the  near  future.  The 
property  includes  both  electric  and  gas  plants,  and  the  company  has  the 
contract  for  lighting  the  streets  and  public  buildings  for  the  city. 

SPOONER,  WIS. — Plans  are  being  considered  by  the  City  of  Spooner 
for  the  construction  of  a  municipal  power  plant  on  the  Namekagon  River, 
to  cost  about  $90,000.  Oscar  Claussen,  of  St.  Paul,  Minn.,  is  engineer 
in  charge. 

SUN  PRAIRIE,  WIS. — The  question  of  issuing  bonds  to  the  amount 
of  $9,000,  the  proceeds  to  be  used  for  the  installation  of  an  electric  light 
plant  in  Sun  Prairie,  is  to  be  submitted  to  a  vote  of  the  people. 

CALGARY,  ALTA.,  CAN. — Bids  will  be  received  by  W.  D.  Spence, 
city  clerk,  until  March  14  for  civic  supplies,  including  electric-light  ma¬ 
terials. 

CALGARY,  ALTA.,  CAN. — It  is  reported  that  City  Engineer  Childs 
finds  that  it  is  impossible  to  develop  4000  hp  on  the  Elbow  River  as  pro¬ 
posed  by  the  city.  It  is  probable  that  the  city  authorities  will  either 
accept  the  propositions  made  by  the  two  local  companies  or  seek  a  site  at 
a  greater  distance. 

WINNIPEG,  MAN.,  C-AN. — The  E.  E.  Reese  Engineering  Company, 
which  has  recently  closed  a'  contract  with  the  City  of  St.  Boniface  to 
supply  electricity  to  that  city,  is  negotiating  with  Brandon  and  Portage 
la  Prairie.  Plans  are  being  prepared  by  the  company  for  the  erection  of 
a  large  plant  on  the  W’innipeg  River  at  Point  du  Bois,  where  it  has 
concessions. 

OTTAWA,  ONT.,  CAN. — Announcement  has  been  made  that  the 
Province  of  Ontario  will  borrow  at  once  $5,500,000,  of  which  $2,500,000 
will  be  spent  on  the  hydroelectric  power  project. 

AL.AMEDA,  S.ASK.,  CAN. — The  residents  of  the  Dalesboro  district 
who  have  talked  of  organizing  a  rural  telephone  company  have  decided 
to  amalgamate  with  the  Alameda  Rural  Telephone  Company. 

MOOSEJAW,  SASK.,  CAN.— The  West  Pioneer  Rural  Telephone 
Company  is  planning  to  build  a  telephone  system  at  once.  George  W. 
Ross  is  secretary. 

MOOSEJAW,  S.ASK.,  CAN. — Bids  will  be  received  by  W.  F.  Heal, 
city  clerk,  until  April  10  for  furnishing  two  electrically  driven  centrifugal 
pumps  and  auto  starters  complete. 

ROULEAU,  SASK.,  CAN. — Sealed  tenders  will  be  received  by  W. 
H.  Stewart,  secretary  and  treasurer.  Rouleau,  Sask.,  Can.,  until  April 
4,  as  follows:  “Contract  E’’ — Electric  machinery,  pole  line,  etc.  “Con¬ 
tract  F” — Pumping  machinery,  compressed  air  system.  “Contract  G” — 
Producer  gas  plant.  Plans  and  specifications  may  be  seen  at  the  office 
of  the  secretary  and  treasurer  and  at  the  office  of  J.  Darlington  Whit¬ 
more,  consulting  engineer,  104  Willoughby  and  Duncan  Block,  Regina, 
Sask.,  Can.  Copies  of  plans  and  specifications  may  be  secured  from 
the  engineers,  for  which  a  deposit  of  $10  will  be  required. 

SASKATOON,  SASK.,  CAN. — Plans  and  specifications  are  being  pre¬ 
pared  by  the  City  Commissioners  for  an  addition  to  the  municipal  elec¬ 
tric  plant,  to  cost  about  $60,000. 

SWIFT  CURRENT,  SASK.,  CAN. — Rural  telephone  companies  are 
being  organized  in  the  Stewart  Valley  and  Prairie  Field  districts  near 
Swift  Current.  Charles  Reid  and  J.  T.  Stewart,  of  Swift  Current,  are 
interested. 


^eb)  Industrial  Companies, 

THE  ANDERSON  MARTIN  ELECTRIC  COMPANY,  of  New  York, 
N.  Y.,  has  filed  articles  of  incorporation  for  the  purpose  of  doing  a  gen¬ 
eral  electrical  contracting  and  engineering  business.  The  incorporators 
are;  J.  B.  Martin,  R.  S.  Ander.son  and  others.  The  office  is  located  at 
I  .Madison  Avenue,  New  York,  N.  Y. 

THE  BRINDLEY  COMPANY,  of  New  York,  N,  Y.,  has  been  char¬ 
tered  with  a  capital  stock  of  $50,000  to  do  a  general  engineering  and 
contracting  business.  The  incorporators  arc:  O.  T.  Johnson,  J.  S. 
Primrose  and  .-A.  Perry,  of  New  Brighton,  N.  Y. 

THE  ELCHEMCO  MANUFACTURING  COMPANY,  of  Jersey  City, 
N.  J.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $100,000 
to  manufacture  electric  motors,  dynamos,  electrical  machinery,  etc.  The 
incorporators  are;  L.  Daft,  of  Rutherford,  N.  J.;  A.  H.  Martin,  of 
Short  Hills.  N.  J.,  and  -A.  V.  Lyall,  of  New  York,  N.  Y. 
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THE  ELECTRIC  FIRELESS  COOKSTOVE  COMPANY,  of  Bu- 
rbanan,  Mich.,  has  been  incorporated  by  Charles  Bishop,  Charles  Fears, 
Clyde  Baker  and  John  \\\  Beistle,  all  of  Buchanan,  Mich.  The  company 
is  capitalized  at  $14,000  and  proposes  to  manufacture  electric  and  cooking 
apparatus. 

THE  F.  B.  STEARNS  COMPANY  OF  NEW  YORK,  New  York 
City,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  V.  H. 
Smith,  W.  L.  MacGready,  of  Brooklyn,  N.  Y.,  and  W.  A.  Lesser,  of 
New  York,  N.  Y.  The  company  proposes  to  manufacture,  repair  and  deal 
in  motors,  engines,  etc. 

THE  CINDER  CONSTRUCTION  COMPANY,  of  Trenton,  N.  J„  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $100,000  to  do  a 
general  engineering,  construction  and  architectural  business.  The  incor¬ 
porators  are:  J.  Cinder,  C.  Cinder  and  E.  Cinder,  of  Trenton,  N.  J. 

THE  HARRIS  INTERNATIONAL  LAMP  COMPANY,  of  Coopers 
town,  N.  Y.,  has  been  incorporated  by  L.  W.  Croat,  F.  A.  Bunn  and 
J.  D.  Andrews,  of  New  York,  N.  Y.  The  company  is  capitalized  at 
$25,000  and  proposes  to  deal  in  lamps,  lighting  plants,  fixtures,  etc. 

THE  HURON  MOTOR  CAR  COMPANY,  of  Detroit.  Mich.,  has 
been  incorporated  with  a  capital  stock  of  $50,000.  The  company  proposes 
to  manufacture  gas  engines  and  gas  engine  parts  as  well  as  automobiles. 

THE  IDEAL  ELECTRIC  VEHICLE  COMPANY,  of  Jersey  City. 
N.  J.,  has  been  incorporated  by  H.  E.  Tufel,  R.  C.  Chace  and  C.  A. 
Elliott,  of  Jersey  City,  N.  J.  The  company  is  capitalized  at  $250,000  and 
proposes  to  manufacture  automobiles,  mechanical  and  electrical  appli¬ 
ances,  devices,  etc. 

THE  NATIONAL  ELECTRIC  CREMATORY  COMPANY,  of  Los 
Angeles,  Cal.,  has  been  chartered  with  a  capital  stock  of  $500,000  by 
J.  L.  Brown,  J.  E.  Youtz  and  others. 

THE  NATIONAL  ELECTRIC  DISPLAY  COMPANY,  of  Dayton, 
Ohio,  has  hied  articles  of  incorporation  with  a  capital  stock  of  $10,000. 
The  incorporators  are:  E.  P.  Ridgeway  and  others. 

THE  PHtENIX  LIGHTING  FIXTURE  COMPANY,  of  Los  Angeles, 
Cal.,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  P.  Forve, 
C.  E.  Packman  and  W.  G.  Hutchinson. 

THE  SAN  FRANCISCO  MOTOR  SUPPLY  COMPANY,  of  San 
Francisco,  Cal.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$25,000.  The  incorporators  are:  J.  J.  Whitman,  J.  P.  Brophy  and  L.  L. 
Burnham. 


New  Incorporations. 


SKIATOOK,  OKI- A. — The  Osage-Cherokee  Corporation  has  hied  arti¬ 
cles  of  incorporation  with  a  capital  stock  of  $100,000.  The  company 
proposes  to  acquire  franchises  for  construction  of  water  works,  electric- 
light  systems  and  other  public  utilities.  The  incorporators  are:  C.  H. 
Cleveland,  A.  W.  Lucas,  J.  H.  Craig  and  others. 

HARRISBURG,  PA. — .Articles  of  incorporation  have  been  hied  with 
the  Secretary  of  State  for  the  Banks  Township  Electric  Company,  the 
Dorrance  Township  Electric  Company,  Lehigh  Township  Electric  Com¬ 
pany,  Lausanne  Township  Company  and  the  Packer  Township  Electric 
Company.  Each  company  is  capitalized  at  $5,000  and  the  directors  are: 
Calvin  Pardee,  Jr.,  of  Hazleton,  Pa.,  treasurer;  Alfred  D.  Pardee,  Calvin 
Pardee,  both  of  White  Marsh,  Pa.;  John  S.  Wise,  Jr.,  of  Hazleton,  Pa., 
and  A.  W.  Drake,  of  Lattimer  Mines,  Pa. 

TEXAS  CITY',  TEX. — The  Texas  City  Electric  Light  &  Power  Com¬ 
pany  has  been  chartered  with  a  capital  stock  of  $100,000  by  R.  C.  Trube, 
F.  M.  Danforth  and  William  Dossett. 

BARCROFT,  VA. — The  Washington  &  Barcroft  Traction  &  Power 
Company  has  been  incorporated  to  build  and  operate  an  electric  railway, 
seven  miles  in  length,  through  Alexandria  and  Fairfax  counties.  The 
•l&ccrs  are:  F.  C.  Handy,  of  Barcroft,  president;  W.  W.  Wright,  of 
Barcroft,  vice-president,  and  C.  B.  Munson,  of  Arlington,  secretary. 

IRELAND,  W.  VA. — Articles  of  incorporation  have  been  filed  for  the 
Kanawha  District  Telephone  Company  with  a  capital  stock  of  $10,000  by 
F.  B.  Eurit,  Lee  Bull,  John  F.  Bull  and  others. 


Personal. 


MR.  IV.  R.  BONHAM,  well  known  in  Chicago  electrical  circles  as  a 
manufacturer’s  agent,  has  recovered  his  health  entirely,  after,  a  long  ill¬ 
ness  due  to  typhoid  fever. 

MR.  GEORGE  U'.  HUBLEY,  superintendent  and  engineer  of  the 
Louisville  Lighting  Company,  Louisville,  Ky.,  has  been  elected  president 
of  the  Louisville  Engineers’  and  Architects’  Club. 

MR.  L.  P.  ZIMMER,  formerly  general  electrician  of  the  Bath  (N.  Y.) 
Electric  &  Gas  Light  Company,  has  been  appointed  general  manager  of 
the  Addison  (N.  Y'.)  Electric  Light  &  Power  Company. 

MR.  A.  L.  KENYON,  formerly  chief  engineer  of  the  Einpesas  Elec- 
tricas  .Associadas.  at  Lima,  Peru,  has  been  appointed  chief  of  construction 
for  the  Georgia  Power  Company  at  Tallulah  Falls,  Ga. 


MR.  C.  IV.  RICKER,  who  has  been  electrical  engineer  of  the  Cleveland 
Construction  Company,  Cleveland,  Ohio,  for  several  years,  has  been  ap¬ 
pointed  chief  engineer  and  assistant  general  manager  of  the  Havana  Elec¬ 
tric  Railway  Company,  Havana,  Cuba. 

MR.  CALVIN  WHITELEY,  JR.,  who  was  connected  with  the  Virginia 
Railway  &  Power  Company,  Richmond,  Va.,  for  the  past  eleven  years, 
serving  as  its  chief  engineer,  has  resigned  to  become  engineer  for  the 
United  Railways  &  Electric  Company,  Baltimore,  Md. 

MR.  RODERICK  D.  DONALDSON,  traveling  power  expert  of  the 
United  Gas  Improvement  Company,  of  Philadelphia,  is  spending  some 
time  in  Chicago  and  vicinity,  making  his  headquarters  at  the  office  of  the 
Northern  Indiana  Gas  &  Electric  Company  in  Hammond,  Ind. 

MR.  H.  L.  PARKER,  illuminating  engineer  of  the  Consolidated  Gas, 
Electric  Light  and  Power  Company,  lectured  on  “Interior  Illumination’’ 
last  week  at  the  regular  meeting  of  the  Baltimore  Section  of  the  Na¬ 
tional  Electric  Light  Association  in  the  physical  laboratory  of  the  Johns 
Hopkins  University. 

MR.  EDWIN  A.  BARNITZ  has  been  appointed  treasurer  and  M.  G. 
Stees  secretary  of  the  Edison  Electric  Light  Company  of  York,  Pa., 
succeeding  the  former  secretary-treasurer,  Mr.  Joseph  J.  Bowser.  Mr. 
•Arthur  Holland,  of  Concord,  Mass.,  also  succeeds  Mr.  J.  C.  Dawson  on 
the  board  of  directors  of  the  company. 

MR.  EUGENE  CREED  has  been  appointed  a  member  of  the  transporta¬ 
tion  committee  of  the  National  Electric  Light  Association,  and  will  at¬ 
tend  to  the  transportation  arrangements  for  Toronto  <nd  surrounding  terri¬ 
tory  in  connection  with  the  convention  to  be  held  in  New  Y’ork  City 
during  the  week  beginning  May  29,  1911. 

MR.  FREDRIK  JONSON,  engineer  of  the  Royal  Engineering  Corps 
of  Sweden,  is  on  a  visit  to  this  country  to  inspect  the  new  hydroelectric 
power  stations.  Mr.  Jonson  designed  the  hydroelectric  station  at  Porjus, 
Lapland  (80,000  hp).  which  is  now  under  construction,  and  the  proposed 
station  at  Alfkarleby  (40,000  hp),  the  plans  of  which  have  recently  been 
submitted  to  the  government  for  approval. 

MR.  J.  Y.  HARING,  formerly  superintendent  of  the  electrical  depart¬ 
ment  of  the  Sioux  City  Gas  &  Electric  Company,  has  been  appointed 
superintendent  of  the  electrical  department  of  the  Northern  Indiana  Gas 
&  Electric  Company,  with  office  in  Hammond,  Ind.  Mr.  Haring,  who 
was  previously  located  at  Charleston,  S.  C.,  is  a  man  of  wide  experience 
in  the  operation  of  public-utility  enterprises. 

MR.  WILLIAM  S.  TAUSSIG,  of  the  power  and  mining  department  of 
the  Chicago  office  of  the  General  Electric  Company,  is  about  to  re¬ 
move  to  Dallas,  Tex.,  to  become  connected  with  the  office  of  the  Gen¬ 
eral  Electric  Company  of  Texas  in  that  city.  Mr.  Taussig,  who  gradu¬ 
ated  from  the  Armour  Institute  of  Technology  in  the  class  of  1903,  is  a 
former  secretary  of  the  Electric  Club.  He  is  a  popular  member  of  the 
electrical  fraternity  in  Chicago,  and  his  departure  will  be  regretted. 

MR.  H.  A.  STRAUSS,  vice-president  and  chief  engineer  of  the  Falke- 
nau  Electrical  Construction  Company,  oi  Chicago,  has  been  appointed  con¬ 
sulting  engineer  of  the  Merchants’  Light  &  Power  Company,  of  Ogden, 
Utah,  to  design  a  complete  system  for  electric  lighting  and  motor 
service  for  the  City  of  Ogden,  Utah.  The  Merchants’  Light  &  Power 
Company  has  recently  had  granted  to  it  broad  and  general  franchises 
covering  the  entire  City  of  Ogden,  and  has  obtained  the  city  contract 
for  arc  lighting. 


Obituary. 


MR.  1S.4.4C  McMICH.AEL,  vice-president  of  the  Great  Northern  Tele¬ 
graph  Company  and  a  resident  of  Toronto,  Canada,  died  at  Johns-Hop- 
kins  Hospital  in  Baltimore  on  Feb.  22.  Mr.  McMichael,  who  was  seventy- 
one  years  of  age,  suffered  from  a  cancer  on  the  face,  and  his  death  fol¬ 
lowed  an  operation.  He  was  one  of  the  prominent  telegraph  men  of 
Canada.  He  had  been  a  patient  at  the  Baltimore  hospital  for  three  weeks. 
The  body  was  taken  to  Toronto  for  burial. 


Trade  Publications. 


ELECTTRIC  F.ANS. — The  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany  has  issued  three  publications  devoted  to  this  year’s  line  of  fan 
motors.  Catalogue  No.  1165  illustrates  and  describes  the  complete  line, 
and  folders  No.  4100  and  4101  describe  and  illustrate  the  alternating- 
current  fans  and  the  direct-current  fans  respectively. 

WATER-POWER  DEVELOPMENT.— The  Western  Power  &  Irriga¬ 
tion  Company,  Oklahoma  City,  Okla.,  has  prepared  a  handsomely  engraved 
booklet  describing  the  group  of  water-power  sites  acquired  by  it  on  the 
Washita.  Mountain  Fork,  Verdigris,  Kiamichi,  Illinois  and  Little  Rivers 
in  Oklahoma,  which  will  be  developed  to  supply  hydroelectric  energy  to 
the  rapidly  growing  neighboring  communities.  The  plans  of  the  com¬ 
pany  also  include  irrigation  projects  for  reclaiming  lands  in  western 
Oklahoma.  The  first  power-plant  installation  will  be  at  Mountain  View, 
on  the  Washita  River,  where  an  Ambursen  hollow  reinforced-coiicrete  dam 
will  be  built  and  Trump  water  turbines  installed  to  drive  Westinghouse 
generators. 
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BUSINESS  NOTES. 


MR.  PERCIVAL  ROBERT  MOSES  moved  his  engineering  offices  on 
Feb.  27  to  366  Fifth  Avenue,  New  York  City,  rooms  ioo6-ioo8. 

MR.  FRED  COLLINS  has  become  connected  with  the  Dearborn  Drug 
&  Chemical  Works,  of  Chicago,  with  offices  at  299  Broadway,  New  York 
City. 

THE  ENTERPRISE  ELECTRIC  CONSTRUCTION  &  FIXTURE 
COMPANY  has  opened  new  salesrooms  at  6509  Euclid  Avenue,  Cleve¬ 
land. 

EDWARD  B.  STOTT  &  COMPANY,  electrical  and  mechanical  engi¬ 
neers  and  contractors,  have  moved  into  offices  at  No.  227  Fulton  Street, 
New  York. 

THE  ENGINEERING  SUPERVISION  COMPANY  moved  its  offices 
on  Feb.  27  to  366  Fifth  Avenue,  southwest  corner  of  Thirty-fifth 
Street  and  Fifth  Avenue,  New  York  City. 

CROCKER-WHEELER  COMPANY.— Mr.  Clarence  E.  Delafield,  for¬ 
merly  sales  engineer  for  the  Crocker- Wheeler  Company,  with  headquarters 


at  Ampere,  N.  J.,  has  been  appointed  district  manager  of  the  Bosto* 
office  of  the  company. 

BRITISH  THOMSON-HOUSTON  COMPANY.— Rud  Chillingworth, 
of  Nurnberg,  Germany,  has  made  arrangements  for  the  sale  of  the  Chil- 
lingworlh  patent  pressed-steel  gear  cases  in  the  United  Kingdom,  and  for 
export  therefrom,  to  be  handled  by  the  British  Thomson-Houston  Com¬ 
pany,  Ltd.,  Rugby,  exclusively. 

ELLIOTT  COMPANY. — Mr.  C.  S.  Roosa,  who  for  many  years  has  been 
connected  with  the  Liberty  Manufacturing  Company,  has  been  appointed 
manager  of  the  New  York  office  of  the  Elliott  Company  and  the  Liberty 
Manufacturing  Company,  90  West  Street,  New  York  City.  These  com¬ 
panies  are  manufacturers  of  Liberty  boiler-tube  cleaners  and  Elliott  power 
accessories. 

THE  bOWMAN-BL.ACKMAN  MACHINE  TOOL  COMPANY.  720 
North  Second  Street,  St.  Louis,  has  superseded  the  firm  of  Albert  B. 
Bowman,  dealer  in  machine-shop  equipment,  due  to  the  entrance  into  the 
firm  of  Mr.  G.  H.  Blackman.  Mr.  Blackman  is  a  graduate  of  the  me¬ 
chanical  engineering  department  of  the  Missouri  State  University  and  is 
an  experienced  machine-tool  man. 
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UNITED  STATES  PATENTS  ISSUED,  FEB.  21.  1911. 

[Conducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

984,970.  FURNACE  FOR  METALLURGICAL  PURPOSES:  W.  Roden- 
hauser,  Volkingen,  Germany.  App.  filed  Nov.  3,  1908.  Electric 
means  heat  the  surface  of  the  charge  and  independent  electric  means 
below  the  surface  pass  a  heating  current  through  the  body  of  the 
charge. 

984.984.  ELECTRIC  HAMMER;  H.  F.  Whalton,  Key  West.  Fla.  App. 
filed  May  26,  1910.  A  hammer  operated  by  an  electromagnet  with 
hammer  shaft  and  tapper,  one  of  the  magnets  being  attached  to  the 
moving  hammer  and  the  other  fixed  adjacent  thereto  so  that  their 
attraction  actuates  the  hammer. 

985,009.  VARIABLE  SFLF-INDUCTION  COIL;  A.  C.  Hovey,  Pittsburgh, 
Pa.  App.  filed  Oct.  20,  1909.  A  magnetic  member  carrying  a  wind¬ 
ing  with  yoke  and  hooks  for  supporting  it,  a  screw  extending  through 
the  yoke  and  resting  upon  the  magnetic  member  for  raising  and 
lowering  the  yoke  and  winding. 

985,018.  B.ATTERY  LAMP  SOCKET:  G.  N.  Eastman,  Riverside,  Cal. 
App.  filed_  March  23,  1909.  Portable  socket  for  small  incandescent 
lamps  which  can  be  directly  secured  to  the  binding  post  of  an 
ordinary  battery  cell  to  serve  as  a  standard  for  the  lamp. 

985,021.  ANTISEPTIC  TELEPHONE  MOUTHPIECE;  W.  M.  English, 
Sausalito;  L.  E.  Boukofsky  and  S.  M.  Lichtenstein,  San  Francisco, 
Cal..  App.  filed  Aug.  29, _  1910.  Mouthpiece  with  antiseptic  perfor¬ 
ated  wall  with  absorbent  ring  packing  for  preventing  condensation  of 
moisture  on  the  diaphragm  and  for  supplying  antiseptic  liquid. 

985.04s.  SEPARATOR  FOR  SECONDARY  STORAGE  BATTERIES; 
A.  F.  Madden,  Newark,  N.  J.  App.  filed  March  7,  1908.  A  sheet 
with  a  multiplicity  of  parallel  slits  cut  through  it  with  the  material 
between  the  slits_  inclined,  so  that  the  separator  contains  a  vast  num¬ 
ber  of  minute  slits  without  the  removal  of  material. 

985,069.  AUTOMATIC  SWITCH:  J.  B.  Schug,  Detroit,  Mich.  App. 
filed  June  26,  1908.  Centrifugal  switch  for  generators  charging  stor¬ 
age  batteries  to  disconnect  the  generator  when  its  speed  slackens 
and  its  voltage  falls  below  the  required  amount.  Details. 

985.082.  RECH.ARGEABLE  SAFETY  FUSE;  H.  Wallace  and  F.  A. 
Swanson,  Chicago,  Ill.  App.  filed  May  7.  1910.  A  casing  with  bush¬ 
ings  in  the  ends,  a  terminal  cap  secured  to  each  bushing,  a  fusible 
element  with  ends  in  the  openings  of  the  bushings,  plugs  in  the  open¬ 
ings  with  means  on  the  caps  for  connecting  the  fuse  in  circuit. 

985,083.  ELECTRIC  FURNACE;  E.  Wassmer,  London,  England.  App. 
filed  Dec.  10,  1910.  For  treating  gases  such  as  oxidizing  nitrogen. 
The  arc  is  established  between  electrodes  in  a  reaction  chamber  in 
which  the  ga.ses  are  introduced,  the  arc  impinging  upon  an  incandes¬ 
cing  grid,  which  is  perforated  and  over  which  the  arc  spreads  to  form 
separate  jets. 

985,101.  PUSH  BUTTON;  C.  Auth,  New  York.  N.  Y.  App.  filed  Dec. 
18,  1909.  Has  a  button  with  a  stem,  a  stud,  a  wire  and  a  screw  for 
securing  the  wire  to  the  stud,  so  that  the  wires  cannot  become  separ¬ 
ated  from  the  terminals  of  the  flush  push  button  while  in  circuit,  or 
replaced  in  the  cavity  which  holds  the  button. 

985.109.  AUTOMATIC  VOLTAGE  REGULATOR;  G.  A.  Burnham.  Es¬ 
sex,  Mass.  App.  filed  Aug.  23,  1909.  Regulates  by  means  of  a  pile 
of  carbon  disks  which  is  in  shunt  with  a  rheostat  in  circuit  with  the 
field  of  the  generator,  the  resistance  of  the  disks  being  rapidly  flutcu- 
ated  by  a  motor  and  the  resistance  being  automatically  changed  at  in¬ 
tervals  in  response  to  changes  in  the  circuit  whose  voltage  is  being 
regulated. 

UNITED  STATES  PATENTS  ISSUED  FEB.  28.  1911. 

985,120.  TELEPHONE  INSTRUMENT;  W.  Aitken,  Liverpool.  Eng¬ 
land.  App.  filed  March  i,  1909.  For  adjusting  the  transmitter  to 
any  desired  height,  keeping  it  perpendicular  to  the  plane  of  the 
transmitter  diaphragm  by  means  of  a  pivoted  arm  surrounding  a 
cylindrical  casing  upon  which  it  may  rotate  and  pivot. 

985,127.  PORTABLE  TELEPHONE  POLE.  G.  J.  Bayless,  Oakland, 
Cal.  App.  filed  Nov.  8,  1910.  A  pole  carrying  conductor  arms  pivotal¬ 
ly  connected  with  its  head,  insulated  from  each  other,  from  which  the 
circuit  wires  lead. 

985,144.  ELECTRIC  OVEN;  J.  V.  Chown,  Oakland,  Cal.  App.  filed 
Nov.  29,  1909.  A  shell  with  an  insulating  lining  inclosing  an  oven 
chamber  with  an  electric  heating  coil  for  the  oven.  DetaUs. 

985,169.  TELEPHONE  TRANSMITTING  CUT-OUT;  C.  M.  Hartnett, 
Malden,  Mass.  App.  filed  May  31,  1910.  Provides  a  switch  for  short- 
circuiting  a  transmitter  so  as  to  cut  out  the  transmitter  but  leave  in 
the  receiver,  so  that  conversation  at  the  transmitter  end  will  not  be 
overheard  when  the  transmitter  is  cut  out. 

985,173.  ELECTRIC  SWITCH;  J.  H.  A.  Normandeau,  Montreal,  Que- 
bw.  App.  filed  June  4,  1910.  A  quick  action  switch  operated  by  a 
pole  chain  which  rotates  a  drum  carrying  contacts  including  a  revers¬ 
ible  insulated  lock  pivotally  mounted  upon  the  drum,  the  lock  being 
swung  and  reversed  to  close  the  circuit. 

985,186.  TELEPHONE  SYSTEM;  Q.  M.  Leich,  Genoa.  III.  App.  filed 


Nov.  13,  1909.  Provides  a  metallic  line  with  a  second  set  of  tele¬ 
phones  whose  talking  currents  traverse  the  two  lines  in  parallel. 

985,101.  ORDER  WIRE  KEY;  F.  R.  McBerty.  New  Rochelle,  N.  Y. 
App.  filed  Sept.  5,  1908.  Keys  for  telephone  switchboards  includjng 
a  plurality  of  parallel  rows  of  contact  springs  with  keys  for  pressing 
the  springs  of  different  rows  into  contact  with  each  other. 

985,193.  CONTACT  FOR  INDUCTION  COILS;  J.  McIntyre.  Jersey 
City,  N.  J.  App.  filed  Nov.  17,  1908.  The  adjusting  screw  has  a 
seat  and  a  contact  attached  to  a  spring,  removably  fits  the  seat,  a 
platen  point  being  permanently  secured  to  the  other  end  of  the  con¬ 
tact. 

985,215.  MOTOR  CONTROLLER;  A.  Simon,  Milwaukee,  Wis.  App. 
filed  June  1,  1909.  A  plurality  of  accelerating  switches  with  inter¬ 
locks  between  them  for  insuring  the  opening  of  each  switch  prior  to 
the  operation  of  the  next  switch  and  means  for  checking  the  opera¬ 
tion  of  devices  responsive  to  excessive  surges  of  current  in  the 
motor. 

985,221.  AUTOMATIC  LIMIT  STOP  MECHANISM;  C.  W.  Spear, 
Muskegon,  Mich.  App.  filed  June  17,  1909.  For  hoisting  cranes 
and  the  like,  including  gears,  engaging  fingers  carried  by  said  gears, 
the  engagement  of  the  fingers  effecting  movement  of  the  gears  toward 
and  from  each  other. 

985,226.  ELECTRIC  SMELTING  FURNACE;  E.  R.  Taylor,  Penn  Yan. 
N.  Y.  App.  filed  July  7,  1910.  Of  the  stack  type  with  hearth  and 
superposed  metallic  shell  inclosing  a  working  chamber  with  feed  pas¬ 
sages  discharging  into  the  working  chamber,  stemless  horizontal  elec¬ 
trodes  of  the  required  size  rectangular  in  cross-section  extending  into 
the  working  chamber  above  the  hearth,  rectangular,  metallic  electrode 
collars  insulated  from  the  shell  with  movable  sections  for  closing  the 
opening  around  the  electrodes. 

985.233.  PRINTING  TELEGRAPH:  J.  J.  Vermeer.  Oakland,  Cal.  App. 
filed  Feb.  9,  1910.  Printing  telegraph  transmitter  of  a  single  closed 
line  with  typewriting  keyboard  at  the  sending  end,  including  com¬ 
mutator  segments  and  gravity-actuated  brushes  movable  oyer  the  seg¬ 
ments  so  that  on  the  depression  of  the  key  :i  corresponding  printing 
member  is  operated. 

985.234.  ELECTRIC  LIGHT  SWITCH;  C.  Wagner,  New  York,  N.  Y. 
App.  filed  March  9,  1910.  An  electric  switch  with  conductors,  an 
insulating  cylinder  through  which  the  conductors  pass  and  a  rotatable 
conducting  cylinder  about  the  insulating  cylinder  bearing  spring  con¬ 
tacts. 

985,241.  ELECTRICAL  CONNECTION;  J.  M.  Andersen,  Boston,  Mass. 
App.  filed  Dec.  19,  1910.  A  socket  and  plug  member  for  cables,  in¬ 
cluding  a  metal  casing  containing  an  insulator  and  a  head  between 
the  members  of  the  insulator  and  a  contact  member  with  shank  ex¬ 
tending  through  both  members  of  the  insulator,  the  nut  engaging 
the  shank  to  hold  the  members  together. 

985,246.  SOCKET  CAP;  W.  McK.  Black,  Waterbury,  Conn.  App.  filed 
Dec.  29.  1910.  For  electric  light  sockets,  the  cap  having  a  hub  hole, 
surrounded  by  a  flange  with  a  circular  washer  encircling  the  flange 
and  a  flanged  hub  in  the  hole,  the  thickness  of' the  washer  and  the 
length  of  the  hub  flange  being  equal  to  the  depth  of  the  cap  flange 
and  the  three  being  united  by  lateral  flanges. 

985,252.  SOCKET  CAP;  C.  Doescher,  Waterbury,  Conn.  App.  filed  Dec. 
29,  1910.  Metal  cap  for  electric  light  sockets,  the  cap  having  an  in¬ 
ward  circular  flange  surrounding  the  hub  and  a  polygonal  recess 
surrounding  the  flange  containing  a  washer  which  fits  it,  the  hub 
having  a  flange  located  within  the  hub  opening  and  flange  of  the 
cap. 

985,288.  SPRING  FASTENING  DEVICE;  J.  Schade,  Jr.,  New  York. 
N.  Y.  App.  filed  Aug.  12,  1910.  For  a  terminal  of  an  electric  bat¬ 
tery.  the  zinc  shell  of  the_  battery  having  a  spring  secured  to  it  which 
is  bent  to  form  an  attaching  leg  and  is  bent  at  its  other  end  to  form 
a  loop  that  engages  the  wire  conductor. 

985,444.  ELECTRIC  HEATER;  A.  H.  Harvie  and  W.  G.  Davis,  Dallas, 
Texas.  App.  filed  Sept.  3,  1910.  For  immersing  in  a  vessel  to  cook 
the  contents.  The  cylindrical  casing  contains  the  heating  element 
with  narrow  spaces  between  the  inner  and  outer  walls  of  the  casing 
and  openings  to  allow  the  fluid  to  circulate  therethrough. 

983.368.  ELECTRIC  SECONDARY  BATTERY;  P.  Rabbidgc,  North 
Sidney,  New  South  Wales,  Australia.  App.  filed  Sept.  20,  1907.  Ab¬ 
sorbent  filler  for  dry  batteries  consisting  of  copra  (dried  kernel  of 
cocoanut). 

985,.387.  METHOD  OF  MANUFACTURING  METALLIC  ILLUMI¬ 
NATING  BODIES  FOR  ELECTRIC  INCANDESCENT  LAMPS;  F. 
Blau,  Berlin,  Germany.  App.  filed  Sept.  14,  1906.  Makes  refractory 
metal  filaments  by  subjecting  a  plurality,  each  in  a  separate  chamber, 
to  heat  and  passes  gas  over  the  filaments,  and  prevents  the  formation 
of  steam. 

985,388.  THIRD  RAIL:  C.  A.  Bluhm,  Michigan  City,  Ind.  App.  filed 
June  9,  1909.  Guard  rail  on  chairs  with  reinforced  concrete  slabs  ex¬ 
tending  from  chair  to  chair  forming  the  outer  walls  of  conduits. 
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985,395.  LAMP  SOCKET  FASTENINGS:  H.  Christensen,  Seattle. 
Wa»h.  App.  filed  June  27,  1910.  A  hollow  body  with  It.ng 

and  short  fingers,  the  long  fingers  being  bent  to  oppose  the  support¬ 
ing  elements  for  the  lamp  socket  and  a  shoulder  on  the  body  to  secure 
the  body  to  the  supporting  element  of  the  lamp  socket. 

985.399.  MICA  INSULATION;  T.  L.  Cooper,  Wilkinsburg,  and  A.  J. 
Sweet,  Pittsburgh,  Pa.  App.  riled  Oct.  18,  1905.  Sheets  -A  thin  fabric, 
interposed  sheet  mica  and  a  binder  of  varnish,  wood  alcohol  and  cas¬ 
tor  oil. 

985.400.  ELECTRIC  LOCOMOTIVE;  W.  Cooper,  Pittsburgh,  Pa.  App. 
filed  July  26,  1909.  Employs  a  jack  shaft  at  one  side  of  the  driving 
wheel  with  belt  crank  lever  formin;^  driving  connection  between 
motor  and  shaft,  the  other  arm  forming  a  connection  between  the 
shaft  and  a  horizontal  connecting  rod,  the  latter  being  secured  to  the 
driving  wheel. 

985,413.  MOTOR  CONTROLLING  SYSTEM;  C.  T.  Henderson,  Mil¬ 
waukee,  W  is.  App.  filed  May  20,  1907.  The  current  in  working  cir¬ 
cuit  during  the  acceleration  of  the  motor  is  automatically  controlled 
to  prevent  it  from  rising  above  a  limit,  and  also  during  the  stopping 
of  the  motor.  Automatically  regulates  the  field  of  a  generator,  which 
generator  drives  the  motor,  the  regulation  preventing  the  motor  cur¬ 
rent  from  rising  above  a  predetermined  limit. 


985,426. — Thermoelectric  Battery. 


985.420.  WIRE  COIL;  W.  Keller,  Frankfort-on-the-Main,  Germany.  App. 
filed  June  8,  1905.  An  electrical  instrument  coil .  of  the  D’Arsonval 
type  consisting  of  a  frame  of  soft  material  around  which  insulated 
wire  is  wound,  the  wire  and  frame  being  molded  and  compressed  into 
a  solid  mass,  leaving  no  air  spaces  between  the  windings. 

985.421.  SNAP  SWITCH;  C.  J.  Klein,  Milwaukee,  Wis.  App.  filed  May 
II,  1909.  Push  button  snap  switch  with  cams  or  cone  between  the 
buttons  of  _  the  switch,  the  cone  being  surrounded  by  a  coiled  ring 
spring,  which  produces  a  snap  action  ar  :he  cone  is  forced  through 
the  ring. 

985.422.  INCANDESCENT  LAMP;  A.  S.  Knight,  Newark,  N.  J.  App. 
filed  July  19,  1909.  An  incandescent  lamp  to  withstand  shocks,  the 
end  of  the  filament  being  connected  to  a  spring,  which  spring  is  con¬ 
nected  to  an  anchoring  wire. 

985,426.  THERMOELECTRIC  BATTERY;  J.  Marschall,  Dresden.  Ger¬ 
many.  App.  filed  July  10,  1908.  The  two  parts  of  the  cells  have  the 
same  resistance,  the  separate  cells  being  ring-shaped  to  be  pushed  over 
the  cylindrical  surface  of  a  heater,  making  a  convenient  arrange¬ 
ment. 

985,430.  SHOE  FOR  THIRD  RAIL  ELECTRIC  CARS;  L.  A.  McCou- 
brie  and  C.  F.  Raydure,  Philadelphia,  Pa.  App.  filed  .\pril  24,  1909. 
Details  in  the  construction  of  a  shoe  yieldingly  mounted  on  a  pivoted 
support  for  third  rails. 

985.456.  ELECTRICAL  MEASURING  INSTRU^fENT:  M.  C.  Rypinski, 
Pittsburgh,  Pa.  App.  filed  Nov.  15,  1907.  An  instrument  pointer  of 
sheet  rnaterial  with  an  index  arm  and  base  having  a  seat  in  one  side 
to  receive  the  supporting  member  and  recesses  in  the  base  to  receive 
material  for  balancing  the  pointer.  Also  improvements  in  the  mount¬ 
ing  of  the  pivot  bearings. 

985.457.  MEASURING  INSTRUMENT;  M.  C.  Rypinski,  Pittsburgh,  Pa. 
App.  filed  Nov.  18,  1907.  A  conducting  front  plate  connected  to  a 
supporting  stud  supports  the  operating  oarts  ot  the  instrument  which 
is  of  the  permanent  magnet  and  movable  coil  type. 

985.^74.  H.LUMINANT  FOR  ELECTRICAL  INCANDESCENT 
L.XMPS;  O.  M.  Thowless,  Newark,  N.  J.  App.  filed  May  1,3,  1909. 
Makes  a  glower  vitrified  throughout  from  refractory  metals  by  heat¬ 
ing  the  glower  with  a  cathode  discharge  and  then  reducing  it. 

985,486.  ELECTRIC  LIGHTING  APPARATUS;  A.  A.  Wohlauer.  New 
York,  N.  Y.  App.  filed  July  16,  1907.  A  vapor  tube  containing  a 
filament  lamp  and  an  anode  on  the  lamp  connected  to  the  filament. 

985,502.  APPARATUS  FOR  MAKING  METALLIC  FILAMENTS  FOR 
INCANDESCENT  ELECTRIC  LAMPS;  F.  Blau,  Berlin,  Germany. 
App.  filed  Feb.  17,  1908.  A  rotary  support  carrying  a  plurality  of 
filament  chambers  through  which  gas  .may  be  passed  successively  and 
a  valve  operated  by  the  rotation  of  the  support  to  vary  the  connec¬ 
tion  between  the  chambers. 

985.509.  SWITCH;  C.  E.  Carpenter,  New  York,  .N.  Y.  App.  filed  May 
9,  1907.  Solenoid  operating  switch  for  bridging  a  plurality  of  con¬ 
tacts  successively  for  controlling  a  motor. 

985.510.  CONTROLI.ING  DEVICE;  C.  E.  Carpenter,  New  York,  N.  Y. 
App.  filed  May  9,  1907.  For  starting  and  controlling  motors  for 
trunks  controlled  by  a  pressure  gage. 

985,524.  TRANSMISSION  OF  SOUND;  E.  Gray,  deceased.  Highland 
Park,  III.  App.  filed  Feb.  21,  1906.  A  Mries  of  receptacles  or  trans¬ 
mitter  casings  facing  in  different  directions  so  as  to  form  air-tight 
chambers  which  may  be  submerged  in  water  and  the  carbon  trans¬ 
mitters  connected  to  listening  telephones. 

985.628.  TRAIN  CONTROLLED  HIGHWAY  SIGNAL;  R.  D.  Peters. 
Knox,  Ind.  App.  filed  Aug.  6,  1909.  Railway  signal  of  the  sema- 

Fhore  type  witn  normally  0|i2.i  circuit  and  spring  retracted  switch 
or  opening  and  closing  it,  a  second  normally  opened  circuit  and  a 
motor  including  a  movable  core  for  operating  said  semaphore,  a  sig¬ 
nal  lamp  in  the  first  circuit  and  a  projection  carried  by  the  core  to 
close  the  switch  upon  the  energization  of  the  motor, 

985,629.  RECEPT.ACI.E  FOR  ELECTRIC  LAMPS;  J.  G.  Peterson, 
Hartford,  Conn,  .^pp.  filed  Nov.  10,  1910.  An  insulating  base  with 
recessed  U-shaped  boss  containing  a  center  contact  with  wing  over  the 
sides  of  the  boss  and  a  terminal  plate  connected  to  the  center  con¬ 
tact. 


985,658.  TELEPHONE  MOUTHPIECE;  L.  Steinberger,  New  York,  N. 
Y.  App.  filed  Aug.  20,  1910.  A  sleeve  with  a  concavity,  a  body 
connected  with  the  sleeve  with  an  inner  surface  in  registry  with  the 
concavity,  the  sleeve  having  sound  passages. 

985,654.  TROLLEY  STAND;  B.  B.  Bowers,  Macon,  Ga.  _  App.  filed 
March  16,  1910.  Self-releasing  trolley  retainer  for  releasing  the  ten¬ 
sion  of  the  spring  and  allowing  the  trolley  pole  to  drop  when  the 
wheel  leaves  the  wire. 

985,676.  ELECTROMAGNETIC  DEVICE;  W.  K.  Howe,  Rochester,  N. 
V.  App.  filed  Feb.  12,  1910.  Solenoid  magnet  with  resilient  stop  en¬ 
gaged  by  the  armature  at  the  limit  of  its  movement,  the  stop  being 
cushioned  on  its  return. 

985,678.  SEWING  MACHINE  ELECTRIC  MOTOR;  F.  P.  Huyck,  To- 
ledo,  Ohio.  App.  filed  June  7,  1907.  A  shaft,  a  sleeve  detachably 
secured  thereto,  an  armature  driving  the  shaft,  a  frame  supported  by 
the  sleeve,  a  field  embracing  the  armature  carried  by  the  frame,  the 
frame  being  held  against  rotation. 

985,680.  TELEGRAPHIC  RECEIVING  ORGANISM;  I.  Kitsee,  Phila¬ 
delphia,  Pa.  App.  filed  Oct.  15,  1909.  For  cable  telegraphy  in  which 
selenium  cells  are  actuated  by  light  beam  projected  from  a  mirror 
operated  by  the  receiver. 

985,685.  TROLLEY  CIRCUIT  CLOSER;  G.  R.  Livergood  and  B.  C. 
Donnelly,  St.  Joseph,  Mo.  App.  filed  May  i,  1909.  Trolley  harp  with 
hollow  shaft  for  the  wheel,  a  stud  key  secured  to  the  end  of  the  shaft 
to  engage  key  slots  in  the  harp. 

985,697.  DIRECT-CONNECTED  ELEVATOR;  C.  Q.  Pearson,  New 
York,  N.  Y.  App.  filed  Oct.  12,  1908.  An  internal  combustion  en¬ 
gine  is  used  as  motive  power  and  is  cont.-ollcd  from  the  oower  gene¬ 
rated  by  the  engine  by  means  of  a  pressure  pump.  An  electric  gene¬ 
rator  is  connected  to  the  engine  with  a  fluid  pressure  starter  for  the 
engine  and  electric  means  for  connecting  the  fluid  pressure  supply 
with  the  starter. 

985.699.  ELECTRICALLY  CONTROLLED  ELEVATOR;  C.  O.  Pearson, 
New  York,  and  A.  Sundh,  Yonkers,  N.  Y.  App.  filed  Oct.  23,  1908. 
Hoisting  apparatus  with  reyersible  combustion  engine,  the  engine 
driving  a  dynamo,  the  current  stored  by  a  storage  battery,  a  revers¬ 
ing  switch  connected  with  the  dynamo  running  the  latter  in  either 
direction  as  a  motor  and  thus  running  the  engine,  the  reversing  switch 
also  controlling  the  sparking  circuit.  Manual  switches  control  the 
reversing  switch  and  connections. 

985,701,  ELECTRIC  SWITCH;  C.  A.  Pfanstiehl,  Highland  Park,  III. 
App.  filed  .\pril  18,  1910.  For  automobiles,  for  locking  the  receiver 
when  out  of  use,  consisting  of  a  bolt  and  spring  plate  with  bushing 
for  guarding  a  plug  to  engage  the  free  end  of  the  plate  and  move 
the  bolt  out  of  engagement  with  the  switch. 

985,705.  REL.AY;  W  B.  Rice,  Rochester,  N.  Y.  App.  filed  July  ii, 
1910.  Alternating-current  relay  for  railway  si^al  system  with  poly¬ 
phase  field,  stationary  core  and  rotor  comprising  a  conductive  shell 
surrounding  the  core,  contact  devices  and  mechanism  connecting  the 
rotor  with  the  contact  device  to  actuate  the  latter  by  the  rotation  of 
the  rotor. 

985,707.  INSULATOR  SUPPORT;  A.  Scheible,  Oak  Park,  Ill.  App. 
filed  Sept.  25,  1909.  Glass  insulator  with  support  consisting  of  a  pair 
of  metal  leaf  springs  attached  to  an  arm  which  pass  into  the  screw- 
threaded  portion  of  the  insulator  to  fit  various  sized  threads. 


985,474. — Illuminant  for  Electrical  985,486. — Electric  Lighting  Appara- 
Incandescent  Lamps.  tus. 


985,720.  BURGLAR  ALARM;  A.  Ambuhl,  San  Francisco,  Cal.  App. 
filed  May  12,  1910.  Vertically  spaced  metal  members  connected  with 
opposite  terminals  of  an  electric  circuit,  a  metal  tube  depending  from 
one  of  the  members  and  swinging  thereon,  a  metal  rod  swinging  from 
the  other  member  within  the  tube  and  normally  spaced  from  the 
side  walls  thereof. 

985,758.  CONTROLLER  FOR  ELECTRIC  MOTORS  FOR  SEWING 
MACHINES;  F.  P.  Huyck,  Toledo,  Ohio.  App.  filed  Dec.  28,  1907. 
An  electric  rnotor  with  a  rotor  and  stator  one  about  the  other,  an  ec¬ 
centric  switch  connected  to  the  stator,  a  brake  between  rotor  and 
stator  and  a  common  connection  for  brake  and  switch. 

985,760.  TELEGRAPHIC  RECEIVING  ORGANISM;  1.  Kitsee,  Phila 
delphia.  Pa.  App.  filed  Jan.  27,  1910.  For  cable  telegraphy  in  which 
a  mirror  galvanometer  acts  as  a  receiver  to  throw  light  upon  selenium 
cells. 

985,899.  AUTOMATIC  TELEPHONE  SELECTOR  OR  RINGING  DE¬ 
VICE;  R.  R.  Hobbs,  Louisville, _  Ky,  App.  filed  Aug.  ii,  1909.  A 
polarized  relay  operating  on  positive  and  negative  impulses  actuates 
a  ratchet  wheel  carrying  a  pin  which  closes  the  contact  to  ring  an 
alarm. 


